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Dynamics T lixallioJI 
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. Ifc-lfr oUJa: J c4^ tf ) ^j2> 4j^1w»J| ^y^\ ^jA 4P j*j\j <J1^J>zj Xj^Lo tJa.g.; (jl^jl 4^*|| 
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.^>-jl>Jl Jl^j JJP A-ouJaa) 1 1^3 U»- J^so 


I 1^ < <1^ -n Ic. 


Classical machanics 4.yvuxi*U£JI iSLulSLiaJl 
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3jdfl3 \ aJ ^|jJdd-U ^3^°. c a^^-* 3J \loyuj jjy^ Dr. Ahmed Zewail da^-l jS\ U>5^ 
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o ijSi taXSj c4^**<L*<1 o!-^>-^ ^uj (SI) OlA>- ^JJ ^UaJl I X& 

(3"^3^-9 l3.^2M (J^3 C->1>a^-^ ^wX^oca ^-^L-^JI ^>1^31 
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time 
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JCiU jJxa jJI >_wd 



Femtosecond *LuL3 $a «,jatt - > 

<LJ\x)l ^ j 4wJ\iJ\ i jA (( N o-) 3 ys\i *xp o^-iip) jj-° *^>- jL-^° o <j-° ^U-Jil! 

.^*<**> V V ^ ^Lo liJ 1 ^j»o ^-*-«-**»*3 1 1^ 

J^>- *Xju t*fA3 5^ c \ ^ 1 AP 1^^- 1 0^*1) Jw^>- 1 1 ^*3 \jJ 1 ^ \ ^ ^ ^ Ip ^9 

3jo-j ^ ap! ^Ip iwU jcu! 4-j.id! Ljj^iJlS" x$*a ^ ^133) Ai>o 

43\JizS' \ ^Jlx!\ 1 jjfc c4^j 15 3 C-Ji2i>J 4»J^ 

j^yc il dA3S^ c 3 Jo ^3 oli-^1 oli 4^Jjj c 5 ^ 'ojAyiS jj-^ ol^o 

AIpL-oJ jl$CaVU t,^ jJ>-^f\ ol$j^>Jl ^Lj J’A? olsj^>Jl 

^>^3^ oLUp 4jo1^oj c3jjbLi-<JJ v j^JJ\ oWio ^1 jJ>^^<\j aip 4woL_o.*S0\ o^ApI^JI 

cv— siaJl ^3 ^>ix3l V\ \jjfc I* >U\ \x& -^33 c4-Jj>Jl ^S 
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milli 
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V 
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mega 
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kilo 
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-t 

x \<W. = 



fi ^A ! 4 j jLjJ! 4^jliil 

Oji 1^3 j JC~~J ^l)l 4*Ao^Jl 
jl jJ L> -J 
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Derived quantities 2L22 ol*)i £jLl*S3\ : LuD 

4£.jxxJI (jxiLiS X ^ ^ 

. l*> A3 t* * w d \ Xx4 1 o*3^aj 

\ \-*3 0 — 43 L^*-d 1 \-*3 0 <X>~^ — 4P^*m3 1 1^3 0 <X>~^ 

•(^/r) ^ / :o Jo>~ ^Ul; ap^mJI 


iia. 


oLoXil ^LS 

t4j^*ejJl c4 P jmJI) 4^a»tAoJl 

vi-5>- J-«X«J (0 jXll 

jjaJl cJj^aj Jaii Ia^oIJLo 


.ob*6j % yi ^j-P 


«EXO 

— jaM*) ^ ijl ^ ^Jl 

. *pL- T t 

.4iJa *\ * = XpLJ! 
.XJU *\ * = 4 JL 3 jJl 


^LLydl t 

:J) ^ojJJ 4-wjJ\j APj^Jl ^Ju J-Xxp 1*^3 b 4*L>oJl o_3^-*j 

.( r O/ a) 4oo^-a 4*o\j> I | : 4*L>oJl ^LS 04 j>~J 


; L4J 0 ol Ja>- jJl ^Jl iJUl ol J->- ^Jl ^ ciUS ^Ip j 

■4 »/^-Ji o*/^ s r -A»/f JioV^ ' ' 

X ^->/^ J\^>/o“/ <£ i r 4>/ ^ Jl 0 / j-/ ^5 \ T 

i^JUl ^Jl ^Ip 



. * . "I . VI . ' 


^>lfc — CjLixiLs^JI . ~ < 1 0 n U~ 


1 





LSLuLSLd! 




V r T = 




X \ 


6 VXV 

f '••• 


OX 6 VXV 

X\... 

OXOl'XV 


o*/<S ^ ® 

T 


MJJ^i yjgt 


r o/ r Jio/^/^n * 


:lg3 S^3e\ju3l c 
a"/ ^ J\ o/ * 


iJUJi { jj> s ^S' J ^>- ) 


Force s*ui r 

(_>-) aS^4>J1 aJl>i£- (d!) AluSOt k_3jjo 

_>- x = Jj Jjlj ((Jj) OjjjJJ Vj^_aj lils 


i _jUI jlasLs (jjjUa Cil j 

^1 p aJIj c 3 jjo j Jjjti ° N * = Jjjj-Jlj Jjjl jJl jJLo ! 4Sl}aoll w-'-L^ ^J! 

V Cj/ jj^a\ l»jl jJLa a!>i£- 1 ^ Ij4>- jJuS^ \ (_£jL*0 a)u 5^ ^Lf- Cj^jI SjxJl jl jJLa jjt 

V Cj/^-*u \ IjfcjljJLa aJl>i£- 1 ' t^J^ 3 a)u 5^ ^lp O^jl ^i\ 0ji3l jljJLa jA ^Jjjl-Ul 

:3_JijQjJ| CjI-I^. ^J l 

^4>-.0 r \ • = Cj \ '— > ) J 53 ‘ (^~ > ~ ! ) ^ J- 33 : J-- a 

^Js- JJijj ^tj->- J-a> l “® J*i J 

jL5"" \ ^jLiO Ajuff ^Lp Ojjl ^i\ 9^23 \ jtjJLa jjfc ^1 j ;>■ Jjij 

>ji >~) f L^sn ^ ^/^^Ajij^AUpi^ri 

^k- JU> J»i-j (l^dbr ^ ^ • • 

( ^ ) fcA- 5 * iUp l^S'l ^*- \ ^jLj AhT Jlp OjSl 1SI S*2JI jIjJU (.1 ^Jl J2i 

!> Js. ISUpI Wf v O/^^A- UjlAic 

^ , A La Lu^Jj i j & yJl 

u y^_j ^/ f ‘(>V ^ 5 A = f*Z & ' AdikJl ol^^JL UiUxJl ol^^J! Sijjj 

■ 5 - t> " (J (jjli • = j»J>- i^j \ 


V LjJI 


xjjl £jUa-4 


^liui uu^w - l_jluji 




:^JgUI ougJI 


! IgJ o ^Jl ! djI^Xo ^Jl dlL ^Lp ^ 

6i' 3 Ji6 ^ r > u ' 
ow Jiud'^N-xi.vo r 

^>sj! ^ 

^bni--- = °\.xr,u = jpjjr,u > 

^jjnvo^N. - v \. xn,vo = ^b v \. xn,vo r 


MJ)Jj 


:l^3 Ol Jo- I OlJo-^l ^j-o ^iAS*" J ^o- Y 

^j!^bUo.xo,n v 
Oi ' 3 v > 0, ^ 


!^)l*il ^lp 4jJJLdgJl C~*Lw4^)I ^ 


^Uil 3 Jo j 

^*■'^1 oL^S3L> L^xitAp 

4j2XdgJl 4^-dvJl 

m/s o/^> 

^Oj3\ ^ 43U*^<Jl 

(v)(gO AP^l 

m/s 2 v o/^ 

j-op\ ^ JP-j-dl 

(a)(_o) jJo^M 

N 

4J00JI x 

(F)(c5) S^SJt 


^>ifc — oUx^Ls ^>JI ■ r J 5 * * 


A 






ISLulSLtll 




sjjiJl 4 

> 1 — a 


^ jJuSOi * 
a>OJl * 
ix^ r -\- * 


iSLbjuaJl CaLiL^y I jjjj (j^D 2 ^ ^,^11 iuL^y I 

v ^IjJI © 

^\iax!l ^5 4^**L*SM Ol^aSOl ^ t 
>JI v iiuSOi © 


4 ^. 


: JiL*J oAs-j T 


_,C xu r -\- V 


j - 0 


f -\- I 


j ** 




Jxr 


ua • , on * 




f -N- V 


: -LljV I 4 l^txiVl jjt ■ ' -il 

:4j\x!t ^iJl jLPjUajJiU ? 




M- I 


o\v,n v 


: j^a ^UU^o J^p- o 
xu^,ir,i 1 


aJjIs c£A.Wx„. a (j5Cxx ^Lp *Lp_j e ’(j4 4^j5LJi frUJl 4ixS" : aii Li jjJbxu ("V 

i-lp ^jLJl GjJLa '’^u</^>-\ ^jLj e-LJt 43 1x5" j\j L*JlP i ^X a^XX-^ YH 4^-\jjjjlj ^ • ,10 • 4*ij^E-J ^\ ,1 


[ 5 itiS 0 l x = ilxSUl :jL 5 j!] 




<\ 


L_JI tjLLa_o 







OA^k^JI duQJjOuQ 


tig > lc. tfjSA 1 J \ js~\ -S.~>J J A-LskJI Cjl > I. 0 C 3 t4_s jLaJl ^ 1 m -a.^j 1 4_tulj J_i 4 2 JaILqJI 4 > t n J > g 11 (J^LcuaJI ' 1*S. >"> llLuj^i I 1c. -t. ' 

oU-jl (j-b-ill jjl^ .133 . Cj j-a_aJ Ij Cj)1z I ^ > a ^ jj) jh^. 11 ^3 ^jLjaJIj JjLlaJI pllj ^3 4 0 1~\ -%. .a 1 1 4H 1 a > \ t 1 g vC. £^_tuliJI (JjIaHaJI j-ullllj 

. 1 K^KxJ) ^Ic. (J^jLujI j \~\x tf-l^a.! 4j*ilj (jA ^jJl 4 \x > >1^11 4 a tula 11 4 wALj^JI ^jLxaJI 1 ilVs 1 g \a JLa-aJI I j_4> ^3 Cjl-fiJ^aj 

*-»- H ^$-11 t >11 ^JaLuj ^lc. 1 ' 3 t 1 > ys~t t ^_a> a \ 1 jJ_> 1 ^ > \\ Ij t^JLxJJ ^ J_>l i_Q >*S ^Jcl Cj-miI )> 4 tn aj f^yC. 5jj)g Ai.o 1 1 (Jl ^ 33 1 (j- 0^5 

.«^aLaI jl^_tu*ijl J 3 I » -v ' U, < ' I 4 a >5 -s. II J^> >^.^> la ' »■ < ’* * 1 * < 6 jl_*JI jjA ij-a^.1 4-3 J-ua ^1 pLluJa Sl-u^ia. ^Ic. 11— > (j > ^ 1 1^3 


^olsTJl lIiIajaa 


:<jl oJU^JI (j-o j-S^ILi tl_^_ii ti U /?i\V}l Jvtan jjuj 4jL^j ^_9 


4j ^LwwoJl (_£ I AS- yi~>^A J+J L) C^tJ 1 dA>e-0 

i^J^l O^bsxJl ^3 4-L?.4j ^3 4^itAl-aJl 

. 4 J SJLi ^3 OL^'^'Lla ijl)ojJLwvwO (jlj j3 C-oJjI bl ^ 
. 4jg..4j ^3 *U3*^Lla Ajy ^. a (_£ ji C-oJjI bl ^ 

. tJajJj ^3 a_3*^Cj3 4j (_£ ji o-LP Oj^jI bl ^ 

lp>- ^ 3 ] b-L>cJLw^s ^3 4i_v2^>x-a 

. 4Ja»vwjl ^3 d-> b ^l^aJl 

4^jL)J^3 >. 43 I jj* ^3 ISCj I ^3 4 La C^LuJaj >_3jjCo 


jljJLa Ol-l4 >- JJ t 4^1ob 0 <• 0 ^ j-g-4-o c_3 j*Z-£ "$" 

. iijLwJl ( j^LjjJl f- yj? ^3 0 jJL)\ 

^3 L)l ^SJl) liUjl J Ijlj-ia ji 4i_*/2^>c-a ’EpF 

. ( 4ia.A>J I y*-A-> 

. yJ* J-L*-a ^.Jfcbxjl ^3 jA ia ji-*-a 0 ji Jyo * 

.^j-oJ_aL*Xa ia jJ_*_a 0 ji c-S^jCj * 

. tJajJj ^3 4^S*)Lla 4 j y~*A ^C, j£ o-Lp 4i_v2^>ta Js^-y 






A. i »»il ni^l | i__] 




Resolving force 

5 ji 

force Component 

0 4*5" jA 

equilibrium of a body 

(jljjl 

triangle of forces 

<_£ jjiJl iklJla oJlpIs 

lami's rule 

oJlpIS 

Equilibrium of rigid body 

oljjl 

smooth plane 

^kkLol 

inclined smooth plane 

tsy~~- * 

centre of gravity 



Statics 

iscfc-i 

Force 

0 

Rigid body 

U*"W- jv— =r 

Gravitation force 

( j3liJl o ji 

acceleration of gravity 

j>bJI Jb ^JLmJ! 4 Jj^P 

Newton 


Dyne 

u* b 

Kilogram weight 

flrT 

Gram weight 

^j=r J2i 

Line of action of the force 

5 jS J-o^- 




Scientific calculator <L<Jlp 4w<L>- ill 
Graphical computer programs lj a~o ^>1 


0AA9JI 


urH : (^ “ ^ ) 0*0^ 

41-iQ'i ^3 4_i_3^LlLa 6-1C- ii-L^a-o ’.(X — \ 

4-C.^n -•». .o ^ulS ^j_uj ^ /n~^- ^jl^j I :(i — 

. 4 1-*> Q *> ^ 4aS*^LLqJI 4 \ jy ,,<* II ^^EJI 


il^^U -y ^ ^ ^ n 




JjJiLj ■"< ~v" p I.. 1 -N (jljljl 

=- 

Otic ii9^ (j i 'iq ci 


IL 


t^Q^J oacLq ilillo oacLq 


tjll.WalgTfl |j I~i<ja ^Jl ^Qn II J |K~| 
• = u^a i • = (^pj £*4>99 




(J9JLII eLLuacua jL. .* 


C59-HJI 


|P nTtlno 


LLlLlL^ 

^AaLala ^ uftl Vil ^ J d-u II ^xoglsLo i,<t>K"»I Ji K7II 

A y l» q cLuLJ}_lq JjLEjuioj 
I > -^9 Iq i<7 II jolki^lujl 


I l,,l.<*l A 
ijgiUI ^lirta 


^5911 o ac liiMS 


>> 















o 


Scalor ij-UJI 

LoVj I Jj J^*cJ 3 
C 4_lxSsJl t 43 L — Jl Jju <LoJl«Jl 

Vector Jl 
^Jl 43lJ>^fli L^aUjI 
<W Ij o ja}\ Lo-bdl l^Lo-s3 

• £)1- • • OjJ^J <• ^ 



: ^J! 4. ; .«....JJI ^Lw^Sn JLJ 
l^l5w> j*kzj)i 3>-l — 

o ^ y}\ viols' Lo-^a 

J-JwdJ 4_LL5 - 

l jyd\ ^jL> d~>cj L^_L$w> 
oljUJIj JjI^vJI Jia 
^Jl . . . JL^aJuaJlj JgUxJlj 


^> 0 '' 

jd'^ A * 


L <-Ul liwlSLJl ^ l^GjV—ww^n \ > _ * *Ss* 
IgJlp iaUJl >^1 ^3 j^3 c$3^^ 

^lp C JP ^9 c ^^aJ! 

. jails (') Al^UJl 

*L»^Sol C---<dp ^9 C^3 

Force 

l-J 1 ^3 p ^ . f ,.. '> j 1 <j3j 1 4J l^- » _ 

^ ^ ^ ^ 1 3 J ^ -*-* d 1 15C^ 1 

^^xJl jiluJl jl v >5\^>cJ \ jl jl Wiiy^M Cj^I>- ^Ip 

.jjj’Ul 1 ■>..., ,->JJ o^>J 

^)p ^V^s>3^\ ^-1 jjjlj l$j\j S^Jl3l l_9jJ<J ^ 

:S ^Ul j^al 

lioSn < J-o! ^*JL> j»-M<A>tJ! ^s- 3 y]\ ^Jlj 

.o ja l! j!jJL« ;Slj! 

d\} (3'^**' 3 0^a 3\ ^jlwULa ( j^jco 

ISColSC^Jl ^9 ^La] o^>~^\ 

d-^(kg.Wt) dji^j LSilJii jt (N^jJI^j 

= ' ‘ *a>- 0\'" = -a>s5^ O \ 

= ^- O \ <■ jjjJ % A = ^>S O \ ^ 

(dUi jS~ A> ^JLo ) 


ITXlsU ' nq III 


/t-vALdil ^/3 -xj 4 

0 jjjJl ^gl jJ>- ^ 
. 4.1g,g) (_J 4i_s^^ ^ 

.LXJ^- 4jaji) 




Force 

0 ji i 

Resultant 


Rigid body 


Gravitation force 

JiliJl 0 ji i 

j ^- 1 Jl aL>&p A 

Acceleration of gravity 

Newton 

i?si 4 

Dyne 

ui lj 4 

Kilogram weight 

^yr ^4 4 

Gram weight 

^yr J^ 5 4 


vJjUuqJlq Olq^lll 


4»vqJ^- 4 »vw»>L>- 5J| i 
Scientific calculator 

4^o jj ^ 

Graphical programs 


.4~>-jL>- J-al ^Jl; C-^>tJ li| 0 (JJ3 4 Jl5wj ^JJl Jjfc — \ 

ilaSLJl ^L w 3*-*ifl t^3Jb>J j} c.»s3*- 4 ^*3>eJJ > >jj>- jl-lia ( jj^Jl jl) JiltJl S ^3 — Y 

4^-%aJlj ^ J 3>-*^ jjl^a ^yo j^ti\ J? ^ A%»Jl ^J^tP J tLft 

^ ^>-1 ^ JwailJL ^^v3> I -La ^y? t»«iiJS ^J"}L>- ^,A ^jL-J l^J 


.15^15LJI J 


^-clIc. — ijj Li_i^bi LijJ I Cjl.a \ \W~' 


\\ 







polar angle iJaSJI ijljJI '• j0 

j&\ j* 

ob>EJ^n £0 

'I k— 




O) JCi 


o jji Jl ob»Jl ! LoU 

(3 0^Ji3 \ 3*^31 ( \ ) 

I C^.«.> t, > | 4^>- ^«3 I 3l 4jui<J 

Jl ixlaJii] aA$ 3I Alajii < > c4j>IJlJ 1 4lafl> 

j\^3COJ S^2)l jljJLa jsJO^ c4^£>-^3\ 

J (v-— l^o (^J^) I I u ( | | 

0 4j^lj c 3 5^2)1 oU>J\ oU>J\ 

3 S^ 2 )l < 3 y -^ 0 ^ A^loaU 

.(0 c 3) ( ^j')}\S' 4>>Wg^ aj^-^jl C5^ v ~ -"^-j 

LgJLo-g- Ja>-_j 3 j2Jl 4?ag'i ! UJU 

(Y) J-Sji 4.1a iii JJjj jjSCaj j t Jj oj2ll 4la5j ^ip ails- t aWc'i J^.W'." :( 3 ) J5w> ^ 

jl jja J J-o^- -las- £j£ j-^4 ‘(J>»-1 ^aj (jl ^ J sji all ^ob 
| ^*-4*0 a^2l 1 j*p 3a ~>- US' \ ^Lp \ j" uA3 a 

3 1 j-*^ la>u 

j 4 la g > > 4 < -a .'.4-<, 3 1 jaaj\ o^all j-*^ la>- (j\ 

: dla^j j <~> <SM~> /> gl,^^ i 

jjjg 4l*a>iA oj 2 glggj j^jgj- 0 j->gjij jSb 

jpj* jhd j j*44 4XUt jiuJj Jjlg^Jjll 4j ^.Ul ^aljl ^2jj i4la*g’.3i 
.iuj jgjjl^4 j^aljgS^ j^b^i j^l^g ^-“j-ji 
-j- j j :jl JjIpJ! JijiJl ( _ 5 jas 

r j + = L -jl (jl f j ‘ \j j-Jjii3l 2Ua^ Jiaj^ 



bUiu 


(GeoGebra) £^13 ^L\Vuuil 

3 j-^ o\s>6\ ^ J^*5 3b^ r* * = n 3 3*° ^ c 

. 333 ^^ JU>-^ 1 * ^3 3^*-3 3b^ ^ * * = y(3 

.( 33 ^ N * * 3^ N 3 ^^) ^-‘'O ^ 




L -J 


i 

k 
































\ 








/ 0 

Y > 


1 


* i 

- r 

- T 

- ^ 

-A 

r 



» 



3 ^ 


ol>oV\ ^3 ^=|| j fl || \3 0^3)1 Jiu-> f j ^ 

. cij J 

N V * = (^j J t \^) \f j f ^ ^ 

.^V-^ 1 = | | <_->J | | y3 

.i_j -s- 1 j ij j'j^> f*-^j j^i ^ 


ts^illll ^HJI 4_L^JI - ^JU=JI 


)X L_JI s_)Lki_o 




LSLuLiu/Vi :^gUlougJI 


.->• J 4.*laai\j aIL^s r J c ^(3 \ ^ ^ 

>( j5 V"! * = N * * XT',! ~ ^ <jl ^1 '^ 4M ^ — 1 1 -2 I I ^ Jo-s^U ^ J^>- ^ 

VY* oV oV L^4<L3 4 j^\j f 3 ^.ya.? ->- ^ J)l la^-^ ^ 

.°vr/or//orl^Liijij N 3 ^a lio^jjj Jj 5j*j n * Ij&jl jJLa f 3 ‘ ^3 ^a 1| -U . * >s^> jl ^1 

JsUulll l _ 5 lt Jj »«t^~ 

c~s»- djiVa diajjj ^9 y3 ‘ ,3 0^-3^^ il>y ^9 (GeoGebm) ^alj^j V 

.ijjj-iJl JUji A* sl>ol J^juj 0^3^ o • • = v (3 t (JjJiil ol>Jl ^s J-*joj 1 * * = ^Jj 

The resultant of two force meeting at apoint analytically : l iltlaj <UaSL> j«~ «3M~ « ^j-Li ^ 2 a jLsjI 





I / / v v r ' 

I U>- _>■ . j\ ~ _>■ + = 


' 3 1 ' 3 

^jAUol j-o 4 j jljJl j'j (j) AiaiS ^9 jLi^AXa j\jj9 Y J t ,3 j' J°yf> 
JlaJ ->■ J jls r j c ^3 Uj i I j jlfT lils (,_$) 

J-* 1*5^ ^ 3 £. j^xJt 4j ^LS -3"® - ® £- 

VS^iAjaJ \ ^ 3 t ^3 ^JuASxa ol>ol_J jl JJLa il>o| ^jSCaJ O-lf-lis 


iSk-rJ 


iS^r yj + yj 


■ = _»Ui 


t tS^- v 3^3 v + r 3 + ^3 V = 2_ 


£- ‘ ‘ \3 1 3j^' ‘ <0 ‘\(3 : ^-^ 

. A>Ma5 (^5^" JjSCaJ J^n 

JQjo qD 

l^xLya>^ j\ JJLs . jo Aj^I^ Alaa3 ^ ‘ ^ jtj3 V 



■ —ale — oUx^Ls ^>jl ■ T « t Q * * 








°rVrr"oi = : jl* iMI flatly 

! Jlidl ^ Jj>- 

y (3 ^ ^3 3 ^-3^ ^ J 1 *-’ ^ -3 **— 3»»»3 1 ^33 ^ ^ ^ I ^ s j >- ^ 

c £. ^A-*2^uJl ^3 (J-o-£* -^■ > “' (Jtr° \-®X ^-*- 

^ \ J^-CLuj \j £, 4»L><£i>s3 1 ^ 3 (J**^ 3a^- (J^° ^ I 3 v - ^ X 

.4j jljJl ^_-^>- a-U-ls 

i$U = (j - °\a-) U-:j1 Ji^I 

c - rJf - : jU 


v _* + N _a = J 


Jk- 


r —& L>- N _ifc \j>- 

V J t ^ Jj jj- 0 X 1^*" J^a 4j jlj ,j^Li> ilsoV Sjtf-ltfJl ojjfc ^Jj-CL^OJ 

J J^a 4j jlj ,j-jI^ al>X ! JwL-vJi JttJl ^yii 

~o\ r _ ~T\ V 1 • 

io L>. r _& l>- 

■w x ~y\ v 1 ° t 

^TVr = v-® o' 

.jaLJl i, il^sJl jaj vi Yr o£ ^jL^j ^ jlsl^aj 

. JjjjlXl Ja>- itfjjJall a-Ls> ^|Jj>sX~u! J^Loj :ia-^Ya 

i_Uj <jl J^l^- Q 

jl jJw Jc>-jl . 1 • (_5 jL*o Ui^al^ol 4 j ^Lsj ciola 4iaaj jl ^jJ^o ‘ ^ * ^*-&;t-ULa jlj^S V 

c Vct^p\~^2s>ijz 

iiJ^I ^ r 3 C n 3 fll^jlj jlJJLa J_»- jl l^fili Jl^fl'i 

. jIjJLJI ^3 j\; ^3Jl c*J\5^ \b\ ~y .^y3J^[^Lia jtjiJl C-olS" 151^ * ^ 

JIjuo 

:io*^h jj-a 4JU>- ‘ \3 jj- 0 aJlvOS^JI jl jJLa A>-jl A 

^ *t j'_p' 1 j-^J XX 1 ' ^ = r<3 ‘ 0 = \<3 ' 

\ v • ^Lij jjjjj = r (3 = \(3 v 

V J 1 siJlS' lij JaJI 

r^3 + v J V = £ jls . = ^gbo- c t = ^ U- j^5\Xj A • = (i^X)O l 5' jlj-uUxa T j ‘ '•' I 


o 


i4-=-»ik< , 

\r= r (tv) + r (o)V = 2_ ijlidJUJU 


^ ;±T 

y3 + 


\3 V 


^• - - 


tS^illll ^tUI ,_a. ^1 l - ^JU=JI 


>0 L_JI x_)Lki_o 





t Ci) 1 L««.Vt Vgill iaifJI 





— • ■ — — ■ .jbUi : yt y J *j> ilai>vj' sl>Jl j j 

'*1 - T J - , j J* ^Ti^ T + ^$-Sil - £ v V 

J>j? n = \r- \^. nxnxr + T (n) + '(n)\ = £. •*• 

j'j n ■ £ ■ t*J ■ : o' y* 

w vVJ j"' j;\ :J> i j~i aj ..tdJ iLaa»vJ' 

’v ■ jJji)' J* y< iJua>vJ' Jjd iajlj 

: J 5 s_i 3 ' <-Jkjjfc ^jA : jl 

^ V- • r • • k$ t _ . . 

— v-*-v? r -£ .. — = T U-. 

JaJ J 1 J9*^ Q 

oMbJ' iJU- J$" t j . \ J aJLa>vJI al»J'j jlJui* 00 

U^j « r J . l ,o ■ X J 1 

\r ■ T J ■ ,J k *’ 

■aaU uilb 

jij ^*a)I i&> U^] .jlj ^ a)I wjIS* b) • ^ 

iluA>vJl st»*Jt j rv 3 + ^3 ~ 2. *0^ aJu*i>w *31 J o_y\i 
U. il a .. ;U. IU.^ 1 ' a \ ?> *_ ^*— JJ 4 e\j»o> ^~ 4 i 

: jjjUiia ^aUwI 4 L*aJ< Lj- ^»_dj L»^J jU jii\ c-jl S’ lij ■ T 

aV>J' ^ J^J4J A.Ia3>vJ' ol*o\ jjfcij I Tv3 “ \<j I = £ O' J,3 y aL*J» 4*)' j\>oJ 
di.A*«.a.U ^ jA ~* aJ i a 3 UJ> ;0fe 4 Ij'jJu jS'lMy}} 

.\j yyi V 4 1 4l«3>».J ^ : JU»* 

.\Jyil !l al*J' w Uj»J_j " * V + i * ^yOinJl ^ 


'J 


' J 




jiyjr = |v - i| = J < 


JUuo 

I 4 bli Nt« ^4*;> ^v-Uij Alaa*> yj 1 1 J I^Aj^juL* ^ 

. J dlkki T ka H l^a. ^a' i ^Jl 4j (3 :Jk»-jl* ^yy~> ^ Vi k 5 jOj 




J^k — oUuaJaS 






I - I 


u- = j 


"rV = t 


J^J'O 

<3 = : 


6 ^~v 3 >3 V + yii + n l 5 = T £ : jjjliJl ^9 
3i- n + r 3 = iA: jl^l °\v- b r ix L jxv + r (£.) + '' t 3 = ''(Y\i) .-. 


J°^y i- = 3 L Cyj? a = 3 

W- r 3 


(a - 3 ) (i + 3 ) : jl (^1 


rr - 3 i 


i£ y(i+ \(i 


= _&Ud : j £. t 3 Aj j 1 ^Lij als»uV 


\V- Is- x i 


= _»\ls .'. 




5 U- 


r V nv* b>. x £ + a 
V * = ^(3 aA^ 2 J>c^J 1 l^**yx 3 ) 3 ^' lt'W* ol 

*>U >1 Ja. «0 

J £ < 3 ^ 4 j ^Li) il>oV 

TV _ i 


w • u 


>u 


V->x 3 j 3 a^i-V L> — = r _» 3 - 


y • ^jL*j 3 Alygax3' IgjLL^aj aj ^US jl V 

lK 2 6 1 ds^ Q 

jljJLa . \Y*0 Lft^Lo c4jo\-« 4iaji3 ^3 J)\ l^jjp ^j> 3" 3 c ^ J)\j ^ 3 t 

.3 i o^a 3 \ 3 ^’^ ^ ® ^**<^3 4 j^ 3 j 3 ^^ 1 3 ^^” 3 ^*^ 


: lPD^ iM jUBi 


.^jjolyO *<a ^3 3^1 Js 2 i»- U >^3 jJl 3 l ^3 ( j- 3 o 

^ ( I - I ) Q-JjLZqj 

i^jjLLs JaSi 

^Ip O^S iA>Co ) 

v 3 t ^3 1 aL*o><>3 a>cu y 

^ »< j Aiaiij ^9 ^wJUJVcu 333 1 t 1 Usj ! -vJLc 3 J 3 aJu.-3>x 3 ^VuJ 1 a^_JL’‘ Y 

^ »< > Algflj ^2 ^„X~9Vcu ^ t 0 Ujtj'-vjLc A.U.J >v-J (_£ jJi^a]' a^_JL’‘ 1 

^ _j< > U_^.Uii>>-'= jl JJLa jli 1 • 3.^0 4 j jljJl ^v-U j'S tils ju i 5 iJ V t Y ® 


:Slt-i» all CjLiL^y I jjjj (j -a 2 ^ , —.11 iuL^y I j "> I 

.^5jL* 0 1 * l fl g ■ ■ l Aj jJ-iLSj 33t^ 0 ‘ ^ 033®^^ aJu^sx^ jljJLa "l 




JA « 


u-L*e 


j v 






j i 






j r 


1 


>V L_JI j_jl_ki_o 


^liJi ^iui ,-^n - ^Jikii 




LSLuL^YI :^glJI 03S.gJI 


!_gjLkO Uk$lo 4j (jli jj yj o l^xL r a.>t-a j \ jJLaj rtj^La 4.1aaj ^3 j' jJy> y> yj 1 <■ V laAjl jJLa V 

v © °v * °to v V CD 

4j yt US jU jj j3 "l Lk$l3*2A>x3 jt-ULaj jj yj 1 j5^ jl jJLa tAiiflj ^9 333S3l<! jL»JU jlj ^3 A 

V.® V- * Mv V© 

4ji jaP Oi\5" lilj t \ Y > \-a.$lo 4j jljJl jj j3 (3 <■ V Lofcjt JJLa 4.1a a j ^9 jlj ^3 A 

:^jL«J jjj^U 3 V3 0^® JjVl oji3l ^jIp 
i * T\r * r v \ , o I 

ajiij' ^IlP la^llyaaxa J^a rij j'j i_k.o>- jU j3-La3da jj yj A t 1 jljjiiJ 1 C-jlS^ lil^ D 

7 © j * D v D 

:*LuVI 3J1 ujV| (j£- ^1 

j|jJL« Jj>-^l . NV* l^U 4j^lj (jl J*/2‘>Q^ ioLo 4.1a Aj ^9 j\ j>$ ^j5^J N* c o L^J&jljJLa ^ 

I S^fl3l xlySJ ^i]l 4j^ljJl I 

ol>olj jljJLa J^>-jl io U>^Lo 4 jjI^ 3! 4jol* ^3 oD>" f© ci-j T\r c v 

A^xLytf >^a 


(j^Li .o N V” U>.^xLya,>^s jl jJLa J)15^ I SI c ioL® gdaa} j'D>" .O A 4 \ o Uj&jI jJLo J)Ij ^3 >T 

.^J^flJl JjojUfc 4 j^I^3I 

U^iL ■*a^a jl^jLa j\T lils t \ Y * la. $1.0 4j jljJl 4 _oIa 4.1 3,5 j ^9 3333’ jj j3 (3 ‘ A LsJfcjtjJLa jlj ^3 't 

P 

.(3 ji AiLa ^ jd r V3 

olj>ol 3^ ISI 3 N To L»^io 4j^l^pl Aj^Ui ^lajij ^3 3^ 0^ i3 t i Ujbjl JJLa 3^ ^ ® 

•« S' H , O H 

• 3 -3 (J^ 

4ji^*p Ui.^xL y a>va C-J\5^ t N V * Ly~> y^L3j 4ji3 Alajsj 3 ^ Tl 3^ 33^ 3 ‘ ^ UkAji jJLa 3^3^ 

• 3 l _y3- 

jo-jli -333 3 r 3^xLya>xa jijJLa 3 IS' ISU 4ji3 rtlajjj j\ jjy 333 T \3 < 3 3AjijJLa 3^3^ C> 

, l jyyai\ 33^® 3^f “^3^^ i_r“3s 

jl-Uw C l a ,j ■ • i 4 jj 3^ ^3j 3^3 a la a ^9 3! 33^ 3"33 ^ ^ UajIjJLs 3^_j^ 'A 

Jlp WD Tj 3 3k^3ka>xa 

33 ^53 \ OAC-3aj IS^ j \ V * 4 j jlj la. fll.o ij\j^gs>i5 ^osxS'.Cj 3 3$!^ JS' jl^JLa 33 j jLkJU 33 _j9 \ ^ 


^j-olc. — ."'It Ml Xjll . ~ < 1 0 n U~ 


>A 






I - 1 


. J JAAo Ja>-J aJI>J 1 Jj S' ^s>S ,£j \ \ j\ XL^J L>.^XL y2>uz O^lj 1 * U>-^Lo 4j^\^S\ ^LS ^^^3 

1 * £>U>ol ^3 4-o\jJl o\j>ol ^3 J-ftJO t aIzOj ^j 3 j\Jy . o l 3 < \r jjl« < j\j^ 

V* oL>Jl ^3 ^Jj^J ^-^ :2:::, ^^ ( J^P ^J, jl JsiLa^ (3 J^3JL« Jj>-jI U^*> 

.3 j-^' 

. 33 ^ jljJLaj N V * Ls 4j^lj U>^Lo 3 jy Q ‘ > ^3 <4joL« 4.1 aaj 3 o^Kjp 0^1^ ^3 c ^ 

*vl 3 c ^l 3 3 .3 V (^jL*o 4i^2^<Jl jl jjla j\i 1 * 4j ^ 3 1 ^LS i3|^ 

^Sj^M jl AiU Jj jj 4-oli3\ j\ jJLa yja \i|_ < 432} 3 j\Jy ^a>3.cj Jr t (J l*j 6 jijJLa 3 U 3 rt 

.(3 JjJLa As-J A^XLySS^ o\s*ot j-J-A V ^a>3Acj ^ 0 

Ivjicluj] Jjjioj 

ol>Jl ^jiS^S- ti^J .^>S' .Cj \ r L*gXL*A>ta jljJLoj AlaAj ^9 JjJLjl ^9 j\i> 3^J9 TY 

• JjA J5" jljJLa As-J .^s3^-Cj 1 !_5jL«J ALy2>«JI jl jJLa jU LasI-AsA 

333^ (Ja\*9 ^®3 ‘ - 1 ® 3„^~j aj jjA ^35 3 ^"” IS^ Jr L-„^Lvc >--a Jaa«j 3 t 3 UkAjijJw 3 UJ 5 ri 

. 3 ^ “ jj-A A*_**JI Jo-J A- AyS*)' ( jrSfl.A U-^LvASyA J jJLa 3^® (_® — \ A * ) C-A>t«^5 J 

^jLj 3-gA.yS,>^a jl JjLoj ^ lg**L9 Aa jlj 1-a.glA 3J-* a S-OJ AAi3 Alaflj ^9 ijJjjj 3UJ9 Jr ‘3 ro 

.(\ - ^) 3 ° V i^j^a aLai>i*J' jijJLa jU (^ — ^ *) 3^1.0 aj jijJi (n + ^) 3 0 V 

^ = 6 ltjlcujl 

r + C 


bliijJ 




aLa2->iaJ( 0^® o\a>oI lij^ c 333 2- 33AA2A>va jljJLaj aIsaS ^9 3^3^Aai 33_j 5 f /(_J t 

. j^jjAJi Ai^A>i3i ol>Ji 333 ~r3 3 

» a3<a^x 31 Jwa aj jljj ^ j-JjA^l j^o aj i_r“39 3^ ^ 

r /^J ol>ol t j^~ s ' >AiC- (_» - ^ • ) Us As-jl *j _A Us As-jl " Y 
.aajLJi ojloiJi 3 = v^? = \ / t? 3' ^-3^ 

. ^ ^ ols»ol ^j+S^S- Xxjj 3*9 y/(_J Jj^Jja)! aL,aIs^ AjuAi>t3l jljJLa 33^ 3 a>cl*3 A>-j 1 " i 

, aajUJI 3Ji ^xm*3 ?^j33U^ 3^ 3 J 3 ^ l^U 3 il>oV y ■ = i3 Ua>- 3^ u353a 3* " ® 

.3 jU3l o!a> ^ja>-[ j5"il ?3>JJ ^ ji-l 3 aJa-U 3® 


>«v LlJI J_jl_ki_o 


^liui ,_^ii - ^jikji 





0 JS* 4j1 \^A AS* 4^- 3^ 0*XP ^ j_ 4^ ^L*-° 0^3 (J-A^o J)j_ 

J *y Jt^ 4 ^*<lj 3 t l^.lya.^wo 4 «a^)juJl A) c ^3 

^t4^bt4 J-J^fij 

Resolution of a force into two components 


(Tk 1 -g'i i i ng in 




(Y) JO 


l^Ll>J i JaJ I £_ 1 ds*lA '. ( \ ) J^~“ 

jl jly^ i V 1 -5 ‘ I J 0^^°^ ls^ (j -i^S'j- a (Ji 

p ^ iw-.-.jx]l v - ® ‘ \— ® C^-jLs JwJo j J' 

v O ^ ^ o CS^*J 1 

jl 4ia»-iLo ^ jji]l C-iio :(Y) J^~i ,^»«j 

VJ = ->- 1 

^j! jZa { jfi\ y~ ja) 

: jl j&u i^Ol oJipli j^J ioj 

C _ rJ _ m 3 


( r _a+,_a)U- )-»V T -» V 

( v _a + ^_a)Ls- = [( v _a+^_a)- \A>] U-:jl ^ 


JIjuo 





force Component o j3 <S y> i 

triangle of forces (_£ y> clUi« i 

centre of gravity J^j jS" y> i 



r* 


^-cilc. — o Li-uhi LijJ 1 oLa \ \. Wi 






r - 1 




' • > VoA ^ ~ 


\r 


\-oU 


■x°v U-= 3 


t 


i_Uj 6l Q 

y-aUo\ ^9 £.0 c Y * U^~— 'L.9 oUU ^U- oSUaj y^xS^a fy^f Iaj\-uL* c^3 3 U- ^ 

.l^Xa yulUpva 

a .".I .-^ -. is ..u--, ^ 5 ^ 

i _>. ( ^wwJ Axa JjUaPO JLw jjjj-j V • Ajj _J Y 

jaUi j-Jj jUxu j-fj jtja (yU'S' ^jU- jSU*j -=Y V 

• 0 U^u JS' 

UjiLa -P- Ui _p- I ^j^jalpoVt ^9 ^-\>y9aM ojj J-U- ^ 

.yj^O ^j'Ul 

^ 4j-a.fl.l3 1 ^A 4 Jo\4j 4laa.> C-^lj ^ * ) 5^3 

«s ^ 

:^L US' y^oAxUl y-LpJl ^yfcUjl ^9 jjjJl Aj>CU Jlpo 

v . 

T rJ O 





w- U- 


Aol> 


: dj& UUS jsj </° U x V • = v j 


■i/Ji 1 


w- U. 


j \ \ o ~ \\i,vrv\r = 


AoU 
= \J 


vJ 




■ sd 


\£- ^Jj'f 1 ^a AJo^jlj ^U) jJ aaflj 1 SJ ^j^jAjiaJl yJu>Jl ^jAUo’ 1 ^9 (jjjJt A^S^a jlAjiaJ OA>J ISla liilli JlilOl 
. • _ L.lp-I YU&9I ^>Aj«aJ\ ^a>J\ ^ v- J Uj-XP A»S^a jJLaJ ^9^0 UUj ? 0 

ja.j o* j^ B 
:JAiJl JiUsJl r 

^9 U-at-Xp-^ ^j^X»5^a ^_p-.Cj\ Y • A^wl^Jl SjxJl JU- 

ojiiM 3®P Up- ^a ^ y 2 j oU-Jt ^9 t^yi9Vl sIpoSH 

. 1A lg-aU9 Aj jlj 

Resolution of a force into two perpendicular components juLsLU ^j-L&bEjl ^ 3 j£ c J t d 5 tJ 

ojlSj tjjUxaJi jSUiJl ^9 US' (j) a_oU a U aj ^9 2 _ Sy*^ oyl tU 

olpjt ^jlp J-.4J ^(3 oUot C-a-P- ^3 ‘ \<3 j-J-AaUXaJl U^-X-Sj-a 

aJUJI oUa ^9 Jj3i 3U jU t _a l^-aUi Aj ^ 

: jU _P~ ij U-JliJi ( _ S U- l a;>ji j jj \3 3 ^SaXjJ C J k_J _p-t jUaX^-Jl 




X) L_JI j_)Lki_o 


^1111 ^1111 Uu^W - <_JLL=J1 




LsLuLiuiV) :^gill oaagJI 


C 




C _ 





> \s>~ _a l^>- W ^ * l>- _a l> 

!jl g DJCwwj ciUS 

-Jb \l>- = ^3 jl JJLa) ^(3 ^ 

_J& l>- 2, = ol>o^\ ol>o^\ ^3 ^3 ^ 

jiix) q) 

^w*y3> l*Jfc\j»>-\ c^'Xa\j£Lq ^yjb\s>6\ ^3 33t^ M \jkj\jJL« 0^3 3^“ ^ 

1 • i) jlj S jiiJ 1 

cM«0 


Jjjj <\ = j x \a = V b>- \A 


•ow 


j T\^ 


T\ 


X \A 


1- U \A 


J-^-J 6* J^ Q 

3 (j-i3l ol>ol UkAlJw>-^ JL-iSl ol>ol 3* j< -’ 3 CPj^ ^ V"^ lAjt-uLa S^S jl^* - ^ 

■ JUJjl oUol ^9 ^ _^s-Shj 


^9 L? j-J \ jA (_£^X^*JJ J^a j^S" t Jai-J ; Y -A > 



Inclined Plane JjUJI <£ 

_& L^aLj Ajj\yj ^d9*^l ^lp ^J-aa-J jA 

7^?\jCl J^>- ^lp ^£9^aJ»J\ jJjlaJl ^£ CC~^2 \ 

3 V 1 ^ \ \ -U& 

jj£o J (J jj^M j^UU jSCjJlj 

L _ 


^=_*u 

l_s 


^jp [ 4l Aid \ JjU ^a* 5 - 5 p* 
^i^Uij Jai- Jjp t rtioijl Jjo jJJaa-’ ® 

\ ^a 3^ 1-aJ \ ^a ^a— ^ 

JIjuo 

V • 1^-aLJ aj jtjj ^yb^ll (i _5^' J^d i_raLal 333 "l Ajjj 3 -Aia £-3 >j t 






r - 1 




■( \i3 ) 1 Jai- ol>Jl ^9 jjj 

_» U>- 1 = ^(3 C-^>- 


0 ^ r = 7 xn = ° r * W^ = 


_j& lx>~ "\ = rL $ ci^-*j>- 
jjjjY\r = ^ xn = °r-\^-i = 


^*.L>Jl JJ& y> 

Ujb I^j y*J ^J~>\ 4^2:11 ^A 

jJudl ik&j jUJl ^-1 jJ! ia>Jl 


4.1a 2;) I ^A |» ja,r»a 

^^.-U^Jl '£ ^1 1^3 £4 j ^1 
•p — =^l 

pjaila ^-- r ks J^J ^ jA (Y) 
^-A 43li^Jl^ >^.Lo..w. J I 

■ >w~ya.2Jl IJlA 


vl^ij j sj^' j'-Uw ^ Jil j 3°'' •S‘^J“ Q° j'--^ J» 'ip Qn iYi ji in'i' 

ja.j o' Js*^ Q 

4k2j ^1 ^ jU> U-Up ^ 

. JIUJI J~- <Op L^ 1 L^ Ji*d Obi 5 n Lr-W- ^ * 

ijj j£ !%-«*>■ J-&> j* O) J-sP ^*5"" I Js2i>- ^3 ^3^1^ *^5>^ • 

,<^Ap olxi'ilj 

«E (r - i)i>jjL-oj z# 

r^Lu j^si 

ol>Jl ^3 { j^Xa\j£La ^j. JUt-jJl ol>ol ^3 (J-ojo 1 IajIjJLo S^S ) 

■0"Lfc* 

ol>ol ^3 J)\i ^^->0 ^ JjjjJwJt £>\j>ol ^3 Y Y^ S^S Y 

1 


:(\)J5^^ T 

T Jj ‘ \3 i_jH £- cZZ- \b\ 1 

‘ Z-A^ ^ = 1 1 2- II O^J 3° ‘ ^ o^i-5^-3 

= r<3 ‘ = \i3 : ji* 

:(Y)Ji^^ t 

2, r J c N J czAL>- 1 

tjlS^ ^ 6 v 3° ^ o 3*1^5 3tr^ a'a ^*- a 

, -^y Cyj? =vA ‘ZjA = \A:j^S ‘ZiA ' A= II 2- II 





(T) JSli 


TY L_JI j_jl_ki_o 


^1111 ^liUl Uu^w - <_JU=J1 ^\j& 




LSLuLluiV) r^Jgill OU 9 II 




’XWJZi.J o 

45»s^o J)\5j r J <■ \i3 l y3^\jC^ i3 3^2} \ c.JJl>- I 

Cj V Vi = || <3 || yi3 ‘ \i3 Ck! 1 S-*a.u i3 

‘ o = II '3 II : 

■ ^s-S Cj - I I -i I I 

:U)J£i,y® 

JU>Ji V* olaol ^3 V V N ^ 0^3 I 

= oU>o! ^3 3^H)1 AjS 'jJZ jl jJLa ^ 

= ol>ol ^3 o^ii3l 4^5^-a j! jJLo ^ 

c r * (jlxlya ) ^3 .4 joLo 4.1a 4 j ^3 ^%J>- O V * jJLa 0 ^3 V 

.°io 

. J ol>J\ ^3 Jc>-jl .^3 jJL 1\ JLft-iJl ^3 J-O^o jjj y*j \ V • l&j\ JJLa 0^3 A 

.^ipl V * l^LS 4 jjIJj ^yl3^J ^ ^ip l ^ ^>* O M * l^ljJU 4»Jbl ji>- ^ 

^3 J> jJi "\ * ^3 l^l*5^a ^3 ^ \ A \j&j\ J jL« S ^3 J ♦ 

.V^^A^Jt ^-JjP ol>ol 

I jjfc JJJ Jj>-j\ . 1 * l^LS 4j jljj ^yi3^Jl ^Lp J-u>J jl— « ^1 P Jj5 IV 4 jjj {j**^ J } 

.4^1p ola>o^h^ (J^* 0 ^-*5^ 1 laj>- ola»ol ^3 1 

I^jlcI^j] jj/^nV 

^3 <j ^l*5^a 4j>-^\ .^i>- O Y^ * 4jjj 4-Jp 0 * 4 p\j2jj^J N V” * 4 ) ^ia JjLo ^ ) T 

. 4^Jp ^ 1 0 la*o ^r° -J^ ^ -1^>~ ^ ^ 

IojjiuII coJJLoJL i^jjJI 

^3 ( j-Xa>o c v. > ( j^Jjial3 4la^\^ <k>-j\j l-x.* ^.© 

4j jlj *■ Vo l <1 ^ '■ ■ i 4j jljjl ^L5j is-jUl I rtiaJij ^ ollgp- 

jjjJl aJlvO^xA OjlSj lo _S | ^ip Jc»-1 J^a 

^iJl Jo-jl . i [ ol>ol ^jJ yj 0 • > • i>-jUl 

• j4*>J\ JS' 



^j-olc. — CjLixiLs^JI . ~ < 1 0 n U~ 


rt 





fTX±S2JJ V OQ 111 


. JJjSs 4I3 g ) 

Aj jZLwjs ^ ^3 o*X& 4_Ls^2^- ^ 

. UJl^ ^Jg,g) 4 * 3 ^ 0 * 


UiiijU 9 j 5 i> (^ 


csAs-lj 4 !og 1 ^3 *j*ul»- ^....■■>- ^jlp j^pj^a Ai^ag>t>s i3>o|0- *j3 jl 

.43 jjj jjU-cia l y*L^$' l yJj2i\ jWai c3i« 

eJ^-lj 4laib 3 <US!i\io 4j i_J ^j3 S.XP i3o^ d3S3*J J^S 

fi^j S3 

: LuajJu* ^^2 <Lc2 <Ljj3u.u.4 ^jja 3 JlC. ^1 

.3 < c ^3 t y 3 < \3 Ojjl 131 

O ) J3w L3” 4jila diajij ^3 

* **>3a ^143^L^13 

^3 3^'*- ) (^3Jl f _3 4^CtuJl 

r 3 3^i V 1 1 

1 yO 3'*'^*^ — ^“ a 

dUSj jl3 4a>s^dl 4jlgj (Ji (J-^ (_j^>- 

.-& i ^Jj 

oU»J^l ^3 Jaju 3Ji -® J 4a>j3t 

:C. ....•>- cglW<3l 3.1 >^ 3^*^ 

0 3 + ... + r 3 + v^3 + \3 = L 

3^-5 3 ^ ^\yZn> ^tlyZc^ 1 I Jjfc ^*^0 J 

3 |_£^3 ^o jl diis-!iLa 3$-“^ 

oAp ^£^3 J^. . 3 > 

.d3lxU 


Nl3. 



TO 


LjJI ^_>LLa_o 



LsLijLiuiV) r^jgill oiagJI 



. . bliuJ 

( GeoGebra ) ^IdaJLtuI V W' 

J-ojuj 1 • • = s i3 ‘ j-° rtiaij ^9 jjjj 4j jX*^o (JjS t i3 ‘ r ii ‘ v<3 ‘ \<3 

t JLa-iJl ol>ol ^9 Jjsjoj jj^o °* * = r l3 ‘ J la-1 0 ' ol>ol ^9 Jjsjoj ^ * ‘ = r 1 -^ ‘ olsot ^9 

ojj£ <Ua>uo \“* 4 j Cy_^y ^ 

\ * * : \ \ ^ \ *wj£~*w*J \ 

oL>ol ^3 i aJ^I? ^£jJ\ ^ I A^JuJl 4js2Ji3 (Y 

. J UiJ \ ol>Jl ^3 o!Aj>-j V aS^I? ^£.a 3\ ^r* Alajij Y 

ol>ol ^3 Ol Jo~j 0 a) ^ 1 ? jJl i ->■ Ar»wJl _>- Ala-fij 3- 0 ( $ 

T • ol>ot ^9 S-As-J V ,^jjl -® i A^wjl J 0 

• 1 >J^>- 

V4^a_*o l*j _jfc [ 

J jJ, : jl Jj>o ^LJl ^ 

. J jb o Jo-j o , 1A = 1 1 _* t || 

\ c^y^*j olA = \ * * x o ? “\A = a1^2>^) 1 _j\ JJLa 

\ *r l^-LS 4 j^\j ^jJii\ ^ 

UL i b tJ ^Cc4 t£ 3 Jlc. 2LLa^b4 

The resultant ofcoplanar forces meeting at apoint analytically 

C-JlSj c^alxla ^Ua3 ^3j Alg.flj ^3 *U3^Al33 ^^3 c c ?l3 c \3 c \(3 OjjH5^ 

ol>ol \^^dA \~s,Jb c dolS^ j— ^ c c y— ^ c v - ^ c \“^ > 

j(3 + + r 3 + + \^3 = ^ j < lt j 

j^AjaUxJI J 4 J i^y*W^ ^ jT JJ^Oj 

( N _a U- n l 3 c lx^ nL 3) = t 

( H* r <3 r< 3 ) + 

( -_^ l>- • (3 ^ •— & lx^»- . 3) “*“ “*“ 

v j • j • j w 

( - N — ^ lx>- 0 3 + + r _& lx>- v 3 + s -&> lx>- n 3 ) = 2 , 

( ._i a U»~ . 3 + + ^*“ v c3 ^ V,c3) + 

(^.-® W- 1 ) + -^ 3 3. ) = t 

N = i/' N = t/' 



^>ifc — oUx^Ls ^>JI ■ r « t a n U~ 


rv 





I" - 1 




(L^^Smmx) 2 . yJl 

j 

^ 0 jL*Jl J ^J^»6ij! 

N = <✓“ 

l-b Ij^aiP <j ^j^pyja 


^ ^H 3 \ oLS^J 3 . i ^ 

^ = l/~ M 

•lT ^ J-o^j er J o\s> 6 \ ^ 

^3 ^£^£ 3 1 ci-)U5^-^3 ^(3 ^ I jl-U L aJl ^g«wJ ^ 

^ = </* « 

>( J<^ ^-a^3U 4) J oL>ol 

^ 0^ + <J*= t dUS J-a J 

1^3 4**Wgl! 4 j^\^ 3\ ^yfc — & c ^ <j 


^ = ^Ui « V + VV = 2 .:oiy 

iT '“' 

JIjuo 

IajIjJLo ioliilj ol>ol ^S yyj Cyjl? ^ ^jSM Aiajjj ^ yy 4j_jl **jz i£y ^jl ' 


v 4 jo1jJi_j JUiji i • sl>ji yyj Cyyy 0 n£jJi)\ 1 • ol>oi yyj Cyy? 

sjjt> 4X*a>^ ol>o3 ji-uw Jo-ji .i»_j^>Ji k — j j^' * e ^- 1 ^ yy 3 C?yy v*\ 

j^ji 

*1 • c * 4 . >W oM Ij^Ij^j Cyyy c 0 c v c i 33 ^ 

j 0U0I ^ ^5j^' oLS^J 

°v\- \x>-r\r + ° \ r • \^o + °vb>-r + °-\^-i = ^ 


<X>~^y t. — ^ip 


v\ • 


\r- 



\ _ 0_ 
X X 


\ + 1 


= — x r\r - - x 0 - A. 

r T r r 


xr + i = 





°v\-l>-rVr + 0 \r- Uo + 0 vl>r + °'U{ = ^ 

> _. f\ r\. 

y x Fyr - T f <o + T f xr + . = 

rVv = rVy-rVy + rV = 

i^yjy $■ = '^tV = N v + 1 V = v y + y y\ = £_ o° + ^ ^ - = £. 

^ v _ = rVv = ^ = _ ali . 

T - ^ 


< 




> 


y 


\x- =_».-. 

\ V • rt-.W’) 4_> jlj ^lyajj ‘33^ i 4juA>va jl jJLa jl ^1 

6 ^ Q 

^Jb\s>o\ { j*j 4j C- ol S' Cw<>o c^la-aj ^3 £. * t rVv * c v * c \ * iliLa ^ 4 j \ ^sy ^ ^ yy ^ 

ijyj ^ ‘ 4 i )^3 ioliJl 333^^ ijyj "l* ■ioliJij 

ol>olj jl jJLa Jo-jl . \o* 



TV L_JI j_jl_ki_o 


^HJI ^1111 ,-^11 - ^JLLJI 




LSLuLluiV) :^glJI 03 S.gJI 


Jiijo 

I 4.1a oIj £ c V c A c r\- £ c V Ij&^j 3 liLa ^-3 \ (^^Ji3 3 ^ 3*3" I ~ L5^ 3 ‘A**' jjSZo ^ _>- * > f ^ 


oAa 4JL*o^o olj>Jlj jl jJLa Jo-jl ^Js- j( t _* [ t j| 




lM 


^1^- \Y* <. ^ * c A ' c V • c * : ^£^&33 A-^la .a3 \ \j 3 \ o^ii3 1 o l>o \ oj f j LjiP Ij 



®e (r-H ujji-oj- J» 


V #7 


r^jjbU JaSl 

:JjlJ -o' 3 *\ = r i3 c ~o^ V - -o' = r Jj t -o" V = ^ijj ^^-^33 ^—’Z 3S^ ^ 
= = I^_jii 33 rtJo^>oa jl Job 

~o^ <, iY - -o' f Y = £, c ~o^ A - -o' £ = r ij? t -o^ V - -o' V = C-olZ 3S^ V 

= i > i = f : jls 

■o' 5 £ - -o' *\ = £, c -o^ <, > - -o' £ = y^3 c "O^ - -o' f = ^(3 c "O^ V - -o' V = jlT 3SJ^ T 

= i > i = f : jls 


^g-Cll-C- — CjLixiLs^JI . ~ < 1 0 n U~ 


TA 




I" - 1 


^ 3>JLc 4 1 irv>»4 


:4J^I JlSClVl jjS^ ^3 41*^31 ^ ol>w>3 jl^JLa «x>-jl ! > t 



y^>j *\ * 4wo\i3\j ^L5 <jl5j <4 joLo A^iaj ^3 o u t v\^ c *\ < r ^ opl (o 

;^S3l oij& a1^>^o jIjJLo . \ ° * i*jl 3J3 ax 5 \iJ \ y^j ^ * Sit) lit) 3 ioliJi 

r* 4 j^1j ^Iy3» 4»oli)\^ ^3^ c4jo\»a 4.1a 4 j ^3 ^5JjS V * c V * c \ * \j&^Jo\JL« ^ ^3 0^5 "V 

.(^ l^j^l 0 Jjfc 4i^>^ ol>o\^ jl-VJLa Jj>-jl U ^>~ "l * ^ly£J C JUwiJl 

4-ol3]\j c(j> j*2Ji ol>o\ ^3 ^!jVl ‘^.oLc ^3 < - J i * c vVv * c v * c \ * L&^joULa ^sy ^ 

1 * ^w»y3> ol>Jl ^3 4 ju\ 4(«*jjjJl JL>-*4 T * ols>ol ^3 ^j>Jp 4^3 lS3\^ cj} JU j: *\ * ol>o! ^3 ^5jp 

^H3\ oija ol>J\j j\ JJLa Jc>-jl .(3 j-*i3^ O jl>- 

^3 ^jj Vo cV* c\0 Iajj^ULo ^x3\ c5 3^ Cj 4jHa-^ ^la ^3^\5 djqgj ^ c ClJcLo ->~ < > t A 

^Ji3l 04j& 4i^>^ ol>Jlj jljJLa . | ^ c <-~> ^ c ->- ^ oUklsao^M ^3 4 joIa 4^2^ 

c ”v\i c \ V c V \j&^joUL« Cj^j\ .^-«;0 = —& < ) d^>o ->- <*_-> 3 _je> c ^%-^N V 4»*.L^ ^ ** 5 f ^ 

.^^ii]l o4j& iL^a^-a ‘^“3^ .kw-wJ^3l L5^ c ^ ~^~ c 1 c c_j t ^ O^ 


^lill ^1111 ,-^11 - ^JLLJI 


y°i LdJI J_jl_ki_0 





LSLuLluiV) r^lglll OU9II 


, ols-Jlj _jl jJLa A>-jl . OU3> \ • 



ii c~.^ y Ji cj^i * 1 + -vt- \ 1- = r i3 ‘ ”1 + f = r i3 ‘ v + -sj* 0 = ^(jj c-JlS"" J s 

' Jo-jl .( \\"0 < V\\*) = £. Al-yaaxaJ' C^jlSj aIsAj ^9 

r\r ^ jiiJi 4X«a>va jijJLa jlS" :JjUl*Ji jSCiJi ^9 \y 

' J^p- *?»- t(3 Jo-jli ‘■^yy^ 

■ 0ji3l J-a^- -iai~J 



V* 4 l*a>va C-o\ 5 " : JjUL&Jl jSaJjt ^j 9 'V 

. i! c (3 ( 3 ^®-^ -5 I elsol 


Itjiclnj] Ji/^n'i' 

^9 (j) 4b a j ^9 ‘LJ^Xz^j 4 j |_g _^9 3— ^JjlAaJ! ( J 5 wJ! M 

ojjt 4Jwa>^a C-j\Sj c — = _& l>- A>«a_j3i 

j ^a \ V" 0 3 B 4 j ^ ^yyy v Va l-**o 

.3 t ( 3 ^®^ -*^>-3 


■ —ale — oUx^Ls ^>JI ■ T « t Q * * 





(3 

jy 

fmm 

-4 

AjKS 



tu* 

\i 

\ 



fn 1 ?Ti Loqju 


. ^ulj tjl Jj! 4 

^uU <L*£- (jljjl 4 

.aIzAj (J AjjZ^o (_£ ji 

.(_$ jjiJl oJipli 4 

<c ys 'y oJipli ◄ 
<_£ jjaJl <b ^laj ^ 
(_£ jjjJl '&S' ^ 

.dJajij AJtAdI AjjJlwlI 


u^J^' bb^bib^ £fj jt* 1 ;. ls® j' Ojjl ISI 

Jjjlj l j£- ^uUl jJb W ... )' JjO J c Oj ^ 0 jtj cAjJXa (5 1^2)1 0 jjs jl 

,J_^U- ^~k>- ^ jJy 

,j_tj ^£i Ccfcj ^uLv j^. 4 .ujv (jljjl 

Equilibrium of a rigid body under the action of two forces 

cnJqLoj Jox :<i 


Oi j'j ^ 1 lH a j 

“*3 | 


f 


J 




o T * 

Ja*>sJl ^ -UtJl 


.<_£ jjiJl oApli ◄ 

Triangle of forces rule 
Lami s rule oApli < 

Polygon of forces.^ jjiJl 4 




3, 


o Y * jjj 
Y * = ,ji jt^S" o Y * = ^ 


r ^ 1 


< Y » = 


J 


(JjUijqJlq olq^UI 


A^oXp 5 Jl 4 

Scientific calculator 


*L*Jk« Ajb" ^SiS"" O Y • 4jjj la.. >.■■>- ^*2 " ^ 

0*1 ji Jaj'-'ifj C^ylSl W«yO 

•0) J US' .!%>- 

^■....■■>J 1 ( j*ut5 -lajjj b^ ‘^U^aj (j^ ^-Jbol "X 
4jl^j Jajjj j c ( j^Jaol k_iai>- la^>o 

o*lji b^Jtr 0 ^ 

?Ji>.^\j' liU cjjjjosjl JT ^jS j^J jjlis "X 

: jl Ja^-^Aj 

JjVl J> <S~ b*a]l Oj JS' < 

*Loli 3 \ jl jjjl 0 _j 3 j 

.^ 0 >Jl jjj Jjij ^J>S O Y • (_ 5 jUaJ 

plOJ_B2 

^«Jj 3 J_Lj)lj CiA J (^.auJV ■laJjM 

:jLi ^AJI CulS I jl Jals jjj jjjlj Ctaji ^uilaJI ^ . .. -a. 11 JjHj 

1 ^\ jLaJ I ^ l. ...•■* — ^ 

.oU»J^I ^3 j-JiLjsla "X 
• 4 ^sli^*.| q 5 ^ la^laX- ~X* 




o Y« = 


J 





LSLuLiu/Vi i^gUlougJI 


Jlio (^p 

3U)J\^ ^y^*J V c 0 3>J&j\jJLa (3 L&jljJLa ^x )1 d-olS^ ISl^ (^Y^) 

?3 4^3 4>-^l3 "\ * ^dj'j 

J^JI^ 

°v i^rxoxr + < \ + roV = j ? .\ (jl^- v i 3 ^v + r j + ^j\. = £_ 

jjjj v = 1X\. = VoTT+ToV = £. . ‘ . 
jjj ^3 v = 3 •*• .3U3^ 3 ^ 3^ y < o 3U3^ 4lyg>t^ (3) 5^2) t v 

cU-J 6* Js 1 ^ Q 

.(3 «La^3 As-_j\i \ Y l 0 l^La ,j5"" jl jJLa ijj^ l3 jJLc SjjjJl C-<jlS"" lij^ : V 

l^l»f ■t->-w ^yic, Alajij tfi ,jJ| 3 jjill j_oIj 2Uaaj JJij 



> ^ "||||||||||||||||||||||||||||n 


!h- 


''r v . T i ( i 


bLujJ 


HI 


l l"l"l"l"l"l"l"l IT T TT T TT 


y 


:4*5^M 03^1 j*q>-\ \ 

.5 JtemA - Us La 1313 ^° - Ua-*j>~ - 3 ^*-^ 3 ^ U^L> U - U3>33 Ul 3 ^° 

.^yUJ\ j\j^\ ^\ JJ>£^\j ills! \s^\ , T, 
.13^33^ 3^3r*H 3 »>^ otj^\ 33-A 2 ^ r3 ^ 1 3 ^ 3 ^ 3 *^*.^ ^ 

a3s2j2j •Xxf' 4»*^«> -yJ 1 ^ ^ \ ^ ^ a3s2j 2-) to^.P' >X ^2 i« J 1 ^^3 ^ Ls> . « .4 >»a ^^3 ^j»0 ^^^3 ^ “Xi^ - ^ 4^1^^- ^_,-«-0 £ 

. jSU*i3\j U5^ 3 d-L 5 y ^ y0 3Ua^>s3l 3 'j^-i o^>o JjVl 3 ^ -^*-h j^>-T jLw**-a ^3 (^) 

.^3Ux3\ ^3 jjJjdl jJx 3\ jl-xiLa Jj>-jl 0 

3 "° 3a^>JJ ^>-Vt »^3 jUl ^ 3 *^ ^AJAS^ ... <^,t <^l ^)l_ cf 41^2x11 3 ^ la*>Jl ^3^ c.^jq 

^J;2^»-^AS liLa - ^oLu3\ 3 ^-hJ ^ 3 ^ 3 ^ Sa-1^3 ... c^twJ > Jb'liLx!! 5 aI? a xS 1 

. liUj 3^ *3"^ (^^L^Jo 33^ 3^^ 4 jI Js>-3Lj 

! jl JpLwJl J?LtJl 3*a 

^ " T - " " 3 > 

^5\ 333 ^^ 3^ ^UajiS JJ 2 S 3SC^ 43 \i <333 ^3^ ^>3i-*^>o ^^-L>- ^wj>- 33^ 

.^^>Ji 3 '3' x3 U' jj^ ^3-^ 3^ 


^>lfc — CjLixiLs^JI . ~ < 1 0 n U~ 


TT 




E - I 






- • v 1 



jQjo (^3 

1 1 ^3 U 5 " £ c 0 c V 1 ( ^ 

J^'O 

.Ajyia A&^xtS^A . 

Cy 3 t* ^ ^ 03 ^ 0 ^ yy 0 c ^ 0 ^ ^ . * . 

: o^ ii jGjO 0 ‘ r j-ej^' Cx; *t j\ J^' u^ o' cPjk j 

<J + v V 'L?+ \i! = r £. 

0 = r 't?‘' i ' = ^O‘ i = 2 . : l > s - 
\A- = ^b>-r- ^ i^>. o xr x v + ro + <\ = u 

T- = 6 fc*- o' J 

°\n ' or u = °or v i<\ -°\ a- = (ijX)i3-'. 

i_U-j 6* Q 

.iGliitj ^jVl jGijj^l j-o jtjit -As-jli 4 jjl j^a jj jO \ V tA tV ^ jiiJl C-GlS" til^ T 

^ a ^ Jj"'""* iS 3* ‘ A| ^ A * j-plli CueJ ^mL> ^jlJJl 

Equilibrium ofarigid body under the action of three coplanar forces meeting at apoint 

Jsjlii- ^33 C-£Aj jjl JJ (j-^j-0 i j-O'G O-oo jljGl ^. 3 j-O C— jl ^ 

^Lp ^jj jl ( 4 jila ajjiij ^2 jJjj jl UA bX&j c e-As-tj alaaj ^2 ^i^Gj -As-lj (_£ ^ 

. 5 -As-lj aLaj ^2 \4L1P -Is J)lg>- ^2^G 0 g^>o 



pJLoJ ^ 


^2 93 ^G-la C-Jtla Aiaaj ^2 4 ^ 2 ^AjGa 4 j y—.^- (_£ ^j 2 C-£Aj J^LaJ j^-°! 

.Gjjia j (_£ jiiJt oAa jli -As-lj i^jj' 5 <-0 jG 

: JjULJI jSCiJl ^a 2 

Oj^G jV ^L*aj' Ij^jiULa jjivG jl k — ^>o O^AiJl jjj^l jj^G (i _ s ^J 

. P >Ly^l 

! ^_p Q n i Vi j 1 1 n V 

.^jjol^“l j~~3 \ ^j^a (_)1 ^»o^?l ^J iljiaJ 1 1 ^^Jl}l 1-J ' ^j^- 5 

.Aaixixa oIaU-JI ^2 j oAa>-lj 4iajij ^2 jGjj ^ jiiJl jl jLxs-1 ^Js- 

j^jGia-ii ^ jGjjv.o.r v jjGjj <\ t o t r CD 


tSjplUl ^HJI ,_a, ^l l - ^ju=ji 


rr L_JI j_jl_ki_o 





LSLuLluiVt :^lgill OUgll 

Triangle of forces ij 3 \LU 3 

^Js- j\jly r 3 ‘ \l3 jtjjiiJl Jiaj '.( \ ) Jiw 

V J ‘ I J J^Ujo 

(_s® lK" ( v <3 + \ii ) (_?* 33 j^' 3^ oj&j 

• k_j ->- 1 j 3jljla 3 ° ->■ J 

oUj^i ^9 l^AoU^J |_j9 ( r t 3 + N 3 ) 3j3*J r 3 

.^j^apja>vc r (3 ‘ v <3 ‘ \<3 • • ‘ = r i3 + v <3 + \<3 ; jt< 3 t 

3^*" 

: 4jyLe VO r ii c r (3 ‘ \l 3 3 _J^ '&S'^A2yO jl 3 ^ 

V - -vT T - = r l3 C -o® Y* + -vT = v (3 C -o 33 — -vT V = ^(3 

r 3 i ^3 1 ^3 33 ^ c-*A^a Ji^ 1 ( Y ) 

. ©3^3x3 \ 33 ^ ^j^lJLo 4^»**>lxxa iii-Ax3 1 p* ^33 3 J. <x-a>- 

r 3 _ ,3 _ ,3 A\ ° \ 

— — ~ — r - 1 — -o> <3 
j-*r -*rl lj 

Jl jb\ fJ3 3 jlajS- (_^j ! 3 oJiu laIsc i ^9 5Js^ia 33 * C-i^jl Ij! I jl 3 I 

.a jjstXaJl 3 ja!| jjjlAa £3 4^»uLla 0 ^—^~oJI ^L^a\ 



. 3 jiiJl c3iu Sap Is cjLj'V ' 


Sap Is 


jiio i0 b 


.k^ - , ^ ^ } / — s 

Aiaaj ^S C-<-As Ja^S-JJ 3 ‘ p— " N V * ^3vJo- J a^s- 33 ^ A>-l ^S 333 ^ ^ ®3 Aia Jaj 3 J 1 P ^ 

jl-ULa A>-_jl . ^yt> • Jjo ^jlp LS^* - £ 3 9 ^>3^ 1 iJo- ^jip 

.Ja3Jl oja)^ 3 ^ 




J^J' <9 

:CjMUI 33 &JI j-uLi CtriA JjlLa JaUI 

.Ja^SI j 3®-*jj ifyjif ^) oj SjS ^ 
■3 ^aiSfrsjAJl ^ 
tv U* 1 ^ ^ 

.Oj^plius 3 * 1 -3~ 3 

r N V . = v (0 .).r(Nr.)V = A>-f 

133 !] \ _>- f ^ > < 1 * —33 \ 

3 _ ^ _ 3 1 
0. u- \r- 

3 33 0 = ii ‘ 333 ' r = 3 1 

^-oJc — Cj l \_uo L 1 . ~ » 1 5 n U~ Tt 




E - I 


3iUii‘i ^ I * Jfill j4 


J^» J 1 J9 U Q 

s_jLL. y iiati y y-^> 4ij]g C».t« >.»^o • <0ylg ^Li> Ja->- y J& j~j- yy^J \T sj'juL* Jii yU- * 

• "" " l 

■ la ..*>!' y J-U'j A-IiV' sy!' jlju8> J^J 1 . y • Jju yt- jAj jjjt y»- eyL Jii!' j' 

lami s theorem 

<y> (\) y L»5* «jiL* » l a j > y r 3 » t ij > v 3 ij_y2' Op"' lil 

(t) j£jjl y US' ^ jji s_~J y y eiyU 




! >iJ' o-Ltli 


A 


r -»^r r-*V ,-*V 


Vl 


1^ 


( r _*-\A>)\>- (,-»-'A*)l»- ( V _a-\A-)U- 


4ji jtj]i >...> ■_.— Ll; jy y" j'-lL* jVi ^laa’i y oVl* *o y....* ^ y o^C j-ili C— >0 ■>— >■ jy"' \j\ 

yJyJ' y? ®j 

V / 

JO x> ^ 

JjSn yjjjSl y> ij j'jJ' j-Li yS \3l» iiaij y iiji* yy iJ i (3 •!• U*^j\JLt ^ y oVj ▼ 

.4 ‘ JyjS' jUL. A».jii.V iiJViJt j i-iV±H *\r- iJUJtj 

JaJI«0 

:ixiV* wiVJUl yil jojIj J-iJo-s it J " A 11 

i-Xt-li yJa:> y ii iyJl t y 3 • yJl t y^«< ^ 

J j V 

• . — • . — » - 
u* \> \9* W U> 

yy?Vr. = *3 .yyr.= j = 

r V 

JaJ j\ JjU Q 

y* JjV» J~k ylv'j jl** J>yj ' * yi y * 

. 8 i • \4-Li ijj'y y»Sh y*. y-^' j 0i c • <i j'> y*V' 

> . ■ yrcT ‘ 



TO Lji yju 


ylilt . t — » - .nun 






LSLuLluiVt t^Jgill OUgll 

. * 

4a^jX**aj 4jjt^jXa yjj% Cj^Aj ^j\j C-<a>J y^\s>- ^*a>- 

.s4a-tj 4.1a a j ^2 ^^Axj !_$ jiilt oAjfc J^P Jajlag- jls 
^jlp (j) 4jjj 4i\iS0lj ^la"Ifl k_***a2 jjjt JlLa 

: jls 4XJXi- 4^ast jjJaat i^*"U JaSL>- 

.Jji*aSl U— Aj 4 aI>J1j 4jL*aXXa ^3 J*jo ^-->yaa)' jjj Jiij’ j^y 

j-**j j JaSl>J\ ^1 p la3j*P jjSCa (^i/*') ^>lt JaSla>J\ jj«3 aj ^ 

. i k-J olaot ^3 

Jo4a>cJj ol^oVt 3-^>va ^p ( vl />) 4XJl>Jt 4^a3SM j^>jSM Jj<3 3j ^ 
.jSCjjt ^ 1*5" ( t J ,j*P ^^laa- ^S^Aj 4iaJjj) i AiaiJl) jjij jjl it 4Jfc\a>Jt 

JQjO (^y 

JsaJlj C-*lc > J C 0 <-A.y2) J ^J>s5^ O N , 0 ^L-Jlo ^UjsilLa 4*0 Joc« t 

! ' ~ “ '•"'* ' 1 1 \ajb- ^3 4laa.i ^j® f 43^1a Jajjj_aj 0 4ljia Ja*io i > 

. JajUJt JjtS ij jt jJLaj la^jJl ^2 4jjt jt-Ula Ja>jt . laSla-Jl 

joi o 

^JL 4 ^JL>cJuJI 0 JbSj Jj 5 " 

.^JU^JI :d>!Aill (^£JI jajb Cia3 ajjia SjiJI 

. JjL* S i iL-tj yy..3 o s , 0 5^5CJ \ jjj ^ 

Jaj 1>J \ ^1 p e5 3 J®P t ^3 j*®u j c Jaa 1>J \ a^SsJ \ ^jI*j 4.1a su J4P yy J (vr) SjSOl JkP JaJUJl aj < 

.(^jS^Mjla 

J | i — > ol>ol ^3 ((^) ^ 

Jj»i ajj ii^SOl jjj JiJ> Ji'&i 4kaJ (^) 

(4j _^la,j). laSlaJt 

*!X**>- c^^alt *X*lxa _>- [ ^ XX-AXal t 
^, 0 . = ro + ro = f^. 
v (Vo) - v (o • ) V = -»- f :Oj^plLi 4j^laj j^j 


[Q 


\ \ 
\ 



f , 


' 

f 



r 


^r\vc 


'. y ji]\ *ix~lxa aJpli c 3 ;:^*’J 


^ _ > , ° 
Vo 


rV 


■Vo 


y 

0 * 


■^=r^ = y ‘ c~>*\ = y '■ j! y\ 


^ a Ic. — CjLixiLs^JI . ~ < 1 a > > U~ 


n 




E - I 






• i3 oAj£ ^Jo-Ij aJL^JI Jj>- ^*j' oXs> Js il V^ji-l 3 j^ 3J aaj^*J1 a!L^<J1 Jj>- dbSC*j Ja Ijim 

J-a-j 6 * JsLa- Q 

A>-\j ■ ^)l£- Alaaj 4jjJu<^ • \jb^aS >._ io^:j J ^>- Cj \ * * Igjjj aL3a AaliAAs ijS" 0 

^A5" jjl^xil ^ -*a>-jl .,j3ul Jajls- Alajij ^9 4i^i? C-^Laj * aJ^Is la^p- 

.Jajl>Jl Jji3 Ajj -loJ-Jl ^9 -UiJl j^s 

Jtiuo 

jlT lils t c3Ugj- ^9 Uijtls^is C^J JjJu^o ^ jj ^3 V • Ajjjj * * aJjIs ^JalLo ^_wiiS 0 

lalxA >._ ■>■> a) 1 j^jSC) laJAf- J5" ^9 AjjJl jljJLs As-jli * UiJtJo-1 Jji 5J i^jj-LaljCAs 

. jlj^l a3\a>- ^9_j l-allaa laJuo 

:Cj5AjJI j <'il“' j j "* •> ■ ' <■ A5II 

A.J1 J 1 t AjS-v^X*.^ AAC* ^ j. £ ■•— '"j !. - •—' 1 ^ j V* Ajj^ 

^ -?■ V ‘ ->■ I ^ O^-MJ nj- ‘ mj 1 j^-^' ls® 

._»- Aiajjj JAS- AaljCjl jUlsliLo J ^_^Jjjl 

3j^l i- k*aZ^& A*jlflJl j-a A^j-*^o 5 ->- ’.’ 






f ? = i. 


c*l U S j£j ^s- Ja*j»- ^ ISj 

jjli !Sj-Ut-0 Ja*J»Jl jlS”j 

o j £. Jl 



^jLau C-Jiu j _>- f .'. 

°r. = (i^ v X)o < 0 v = (i^lX)^.-. 

: l _ s ^''J Sj£.Ls J) > i!-i"i i 

jjjj7\f\0 = rJ Z c jjjj \° = - — — = o ^ = 0 ' ^ 

“\-U- W-U \ o • U- 

.AJbLJl aJI^JI J>J j ji~ 1 (3 ^ ^^J>c^\ '.jhh 

Jiio 

Ja^>- ^9 3^° — ^ OjiAjLa 3 ®j ( Ji^xJl 1 

i yJj5^L) ^jlc- jl JAJ j .W.-a^j JaoJl c3^i? i^r^i . J 

.^>- O V * t V * UhgJLs jS^ jl jJLa JjJusj t i l JAf- 

jljj^l _® 4j jlj ,J^U9 t 3 jjiSi jlAjla Jo-jl 


o il 


ts^jlUl ^lUI .J ^l l - ^JU=JI 


TV LjJI j_jl_ki_o 





LSLuLluiV) ^glll 03 S.gJI 


Jia. 



.Ja*^eJl ^ Jb ^ jLwJU -UtJl 


«EXO 

-A = (-A + \ * )l>- 

o 

j*> l> = (_a — ^ A * ) L»- 


^3 jl-Lill UkA v( ja c jl iJ&jJd .JjLJI 

| c !>_> f ^jAUnjl jiUju j 

pa^S" ov* = v( j^ t pa-j" o r* = i jli jUjL^La jlj ^SjJl 

:^*&Jl (jj^l jjjb c^i jj^> -il *151 (jJU! j, ?JI 

rU 1 ‘ \0" j-^f^' cA -^'j ^ ^ r*—^' jjj 

Skit La ^ nlVi i 

il v • r. 

la dlj — =-^ =- T - = - 

■ * * [(°v+j»)- U.]U (V+ V)U ( J » + °V)W- 

i) £ r- 

(°v +_*)u ~ ' “ -*^ 

°i\'Yi"'ro = (_ a \) ^ ji^ = _*h>. jl^l 

(°v +°i\ / vi / ''o)U.x£. = ij 


0 ^3 


U“ 


\r • 


on,r\-v ~ 4 j! °J\ 

J-^-j o> Q 

jJl r • l^»aLS 4_> jlj ^a> Ja^>Jl jl*a cj! • * Jj-uj ij5~ c^>o J ® 

. IjkjJ 1 ^9 jJj 1 jt jJLaj S Jjjl 1 J 1 jJLa Ja-jl . IgkjJ 1 JlP (_£ 3 jap ol>J 1 ^9 (j5vj 1 ^)lC- 

Alalaj Aj^LawiJl ^jJaSi £y» j_pG Cxse 3 ft m-v jljJl 


bliiLi \Qf 


IgjLaLj *uJa 9 Ijljjj jaju ^ 3 lj jjjla ^ 


Polygon of forces t ij ^o 3 \ ^Uaa* 
■.(Geo Gebrn) ^olj^j pi 'Vi. ..i » 
V* * c \ * * l i' Ij^JiULa ^Jl (_£^jiill jLa 
I'JaaAAj lila ^Lc- ^ £ * ‘ N A* 

I jl Jaa-}\j 

4j\Ju Aloaj ^jLp ^.W: i sjiill jaP -^ a ^“ Alaai ^ 

pj^k^a ^ £2 ^“ 

— >- k — > f ^ ^yiiLa 3 \ p-Uk^a Jk 9 4 j| 

: jl JaLiJ! IAa j^a ^Ulwj 
(j _^S3l 0 ij£ (3^-aJ jl jA 4.1a ijj ajj^lXallj 4) j^kjl jiill 4P jljaV ^ISOlj ^j^ll -la^-ill 

l_j jjji ola>ol oi^S-La JiiLa ^ij 2 a 


i 

'U* 












°Y 

f. ♦ 













r 




r* • 









> 







N .- 






A 

\ • • 






4 

^ T * 




"j 








t 

<- 

r" 



y 

' 













• Jo- 1 


— oUx^Ls ^>JI O ' Q i > U<~ 


TA 





E - I 


4tVrt’i mt I ^ 3I2I 1 Jy» - 




■ dl^^i'i iLi^iuxaJI jJ ^Jl ^o '-is . jl jjl «bul jjJ 3 .1 .l^".ll AjjjiaJI 

t ^ ^^Ji3 \ Ax-^^>t3 aj — b^ 1^ \ \ — b-o ^ j5 b . LwJ I J? btb I ^ ^ 


’vi- \^N-. + °NA. l^-r-. + V- \^\.. + °.l^-i.. 


: lT 


\ 


>=^x\.. - r- • -lx\.. -i. 

°vi- 1>\- + °\a- Ur..+°u.U\..+°-U-i..= L) A 

jJu& = Fyo. - * + r\o. + . = 

Ajyia rtiaJij bj^baJtj Aj^Oabt AX- _j*^a j j£b ^gSO Ajl bllj jjA) 

j-C.v'- = ^ j ol>o\ CjLS^J ^ 

j ol>o\ CjLS^J ^ 


• Oj^^ o' v 


_ _ “•\ ° \ 

— (_>^ o* c5' 


- " - - ^u- >- 0^3^^ t ^ A W tf ) ^g3 Aj \ \ 3 -° AX^4>t® 00^_5^ 3*^* \ -3 

JS" ^ jjiJl obg] Aj OjLS^jJJ jls Aiajij Ab^bjJt Aj^Oabt (_£jilJl 3 a AX-jaJ>v3 ^jIa 

JlLo qj 

^ _yiM 4P ya£>UZ (j\ C^-oli + ~sO* V = r J C V + ~s-r“ V - = rL 3 C V - -vT“ 0 = ^ Jj C^ol$^ \ ( ) 

■ Ajjlj^a r l3 t V l 3 ‘ \0 

L>J'^ 


• Aj^la ^jjtl! ix j! ^1 


Aigflj ^5 *b^bs -o° 


rO 



v i3 + r o + n i 3 = t '■' 

= t^(\ + r + r-)+ "t7(v + v- o)= 'I - .-. 

i_Uj o' Js 1 ^ Q 

-o° V - I - = r (J t -^>a T - 1 = C-o\5^ lil^ V 

.1 i 1 1 3 a j5" a^o Jo-jli Aj^°j 

Jll° (^3 

c ~Y~V\Y c Y* c U (J^-^ !^JjL 2-^JI T 

^ip | _j 2 s c I ->~ (. c, | c ^ | oIaI>o*V^ ^3 $ ->~ < > t ^3 

M . X .X 

. AjJJO 3 AX-^*J>va 3^ 00-O i ^ ^_A^2lwa & 00-^>- 1 

jjj^j ~o\l t "v^N V 1 f - ( \1 o' Oa*J JjULJI jSCoJl 3 ^ 

(0 +° S A • ) t°VVo c ° ^ * 4 . ° - r^yfc iLiax] 1 l&Ul j j 

°v b^r- +°. b^ \n = ^.-. 


ts^jiut ^HJI -Jlu^I - ^JU=JI 


T«V LjJI j_jl_ki_o 





LSLuLiu/Vi :^gUlougJI 


(0 + N A * ) + YYo Ii>-"y"V\Y + 

— xTVny- • + M: 

TV 



_J JjloJ Alajjj ^3 ^ jJi3l jj-o 4P j^ja^a l ) 

c 3^^-> (jl ^3 4-^3 4 j 1 J^a 4 P-ja>^ 3\j-^ '^J~^ j \ 

Ijjli -O' 3 Y' - ~«^r“ f = r l3 c -O' 3 Y - ~^r“ V - = v l3 ‘ -O' 3 V ) + -o* £ = ^3 C^olS^ 151^ ( Y 


= 3 3^ 3^ i ^ Y Ljkjl jJLa j^alxla 3JjS ^a Aj^La <3 S^SJ \ C-o 15^ 13^ ( t 

culiajl Jl 3U culia Jo-lj 3jj^ ^5 35 ^>-Laj ij^Laj 3 ^ O^o C^lila 151^ ( 0 

^a -^-^IjJLa 3 jSl) 

^-oJc — cjL\-u^L ^J l ola v \J-Ti 1 ^ 





"a ty.V' <Uj)" mtl t£ 3-2J ' ^y> i 


». oLP 1 


k_^*aUjo 0^3 JS" jljJLa jU diaSj ^3 4j y^a (_£ jji C-£Aj j^j'lj C^>0 ^-^>- j_p' 'ij, "l 

JaP Jsjlai- jU 4 j y.u*jaj 4j jt iS l — J '^ j C-s»u jjjl \ V 
\ 0 

j_o 4j jljJt jls 4jj^AJ diajij ^3 ‘Ls^Uj jt JJLaJl ^3 4j jL*JU (_£^j3 CjIAj A 

. M f- 

<ij W li' 

Aiajjj ^3 AJj^Alaj 4jjJU AS-ysy ^J^iJl ^3 A 

■Jpje = tl^ = \J j 

4^Ji]l Jj>-jl .4Wfl‘> ^3 4j^XaJl 4j jX^aJl jj- 0 dS-yys* ioVl JlSCjiSM JfT JiaJ \» 

: ‘* J jL) j^l-<3 ^ 0^3 4j^^>xaj\ 







LSLuLiu/Vi :^gUlougJI 


v— is jLuj ^3 a a) ^3 AS *>j \o ^3^1? <Xs>-\ jj-o O jl-JJLa JJ l> J^Ip Q 

^3 0^Ji3 1 I 3^3 c v^aJLJ 1 \j ~>* ^uj \ 1 Aju L 5 ^” 3^3 ^ ^ \ ^ c 

. ^3 3 ^Ji3 \ Jff jl jJLa Je>-j\i Jia^-Jl ^Lp ^ J ." > ^^3 

l»o^Lo ^Ji3l 1 ^>- J_j-^ 2 j 2 _> * c ‘O v- • ojIjju jii jU @1 

■ 3 ^ Jif ^3 J®3jl jt-Ul® As-jl .^*®\ • • 

3®-®a J k Aj ^\^jj \ Jo-i 3 *^®a i) — '^ ^aJ ^A>- ^- J ^ * * A^)^ J ^ 

.^a>- Cj \ * * 3jL*o J jVt ^ XJii\ jt JJL® j\T tils t \“ * l^Ls Aj jljj LS^" )a«>J' 

.^jliJl Ja^>Jl ^3 -UiJl jt-UL®j _» Jo-j\i 

Jajts-j * , "l = _a \^- C-^»>- _» l^LS Aj jl J j I ls^" d-^®- 1 . (j^°^ 33 ®“®° ls^" l '“ J A * * Aj 3 ^°3 ' P 

■ 1 LS^" Jjl3 ijj OjjiJl O-Ajfc j\ jJL® Jc>-jl 4^a5l 0 jS a\s,^\ jj j jl JJ dJL>- ^3 

4 JU- |_j9 ^>Jl Jiis-j V- Ig—LS AjjtjJ J^*a J-Lsl i£j^-z t^Js- Jjj3> (j) 4jjj p>. ^3J 

^»>J' OJ3 ji^JLa ^>-\ ij^wa 1 Ja>- ol>ol JjsJO ^ "o^S jjlj: 

.(_£ JjlS ij jl^JLaj 

^*^ 1 (j-"-^ iS ^^ j\j Jajl^- l j^> o_^aX»4oo V" S Js W 

.JjUJl (_g ^»u IjJl JajUJl {ys j5" ^Ils- lajcygM Jo-jl . v * lg—Li 4 j 

lils . 0 Jo- Ij diaJij ^3 LiJfcls^is j .W.-a- 4ii*ul jj A^J^S ^ys jj ^ V • Ajjjj * aJjIs ^ lc“ '. a <*.+**3& ^S- 'A 

j-° JS' ^3 Jcs-jli * t ^ » W^-> J 1 Vjis jlT 

CjI®1>o 1 ^3 iiila aWa'i ^3 ^^-3 Ajy*-* ‘ ‘ V\o t v\i c T t (3 Aj^jX^a S 

• i! t (3 jj-® .1 1^^" 1 i iyX>d\j ^ij j> 3\ J la-3 'J 'j JLs-iJlj (3j-iJ( 

l^La 3 ^®^^®®° 3 * 3 ^ 3 ^ (3^" 3-> -S-> 3 \_p ^3 Ajil® aIja j ^3 o V tiJ 1 r t(3‘£ « 0 Cj^jI 1 * 

.'J\j\ 4 JW- ^3 APja^iaJI —* ‘ <3 3-® (J^ jijJi® . 1 • 



lljTcInj] J i/~in'i' 

3j^a O 1 AjJj ( _JjLa-oJ| JiwJl ^ t> 

a\s^\ jj Ajj ^ y laflp-j \“ • L5^ lT^' 

A*3j^5 Jc >-1 <1^Lq ^3 (J-o^o O r\-V IajI jJLa jjlu -Ui 3 ^3 

l^,3C.^ra,J Aj .^Jj JaSU ^3 >®Vlj p®^3U 


^>ifc — oUx^Ls ^>JI ■ r « t q * * 


tr 




E - I 


3Jl >- I 




(Si) cjIjo^JJ ^J^jJI ^llklll ^_s ^jxiLxLlI oljo.^ 



Ml 

J>J! 

a^-*)Lwo V 1 a^ 5\JI 

(0) AoliJl 


(^) j^i\ 

AwiL^Sfl oJ^ - ^Jl 


; 4_£LL<i_cJI Cj l uxS. 1 1 


(J) 


(^_) if-j— J' 

0 Jo- ^3 1 

— >- x ij = ^3 

iL = ^ 

j 

j ^ 

a^/L^VI 3jo-jJU 43^\a31 

o 3 ^ 


o/ f 

,_^LaJl 


: 4. o~\ in/J I CjLi_o^_Ll cj^L» j) 1 1 

a-/ y^T = ^j/f- ‘ X = ^/f ‘ ^/ f"' ^T= ' ‘ 3->/f -^=o */‘ ^ 

^A * = ao- O \ c^jj ^ , A = ^o*5^ ^ ^ c °”N * = ^jj 1 jJ 1 c \ * = ^jj^jJl ^ 

4P ^<OxA ^oll> CJoo ^L^o-^1 ^*lp 1~ ''<*^1 

. A*o*^^o* >1^P Ij <1! -<■ >o ^3 ^ 1 jl^ D^JwJ a1^C-4*o i'S-flAoo ^£.j3l «%-fa**ox) 1 l^j-tuL^JI ^-t^i^JI 

.^o-l ^wj>- ^Lp ^L**o-Vl Jo-1 ^jIj 1^3 U 3^3M <*3^*5 
:AoVl J-ol ^-*3U ^.^oJ 1 ^1 p 3 ^ii3l ^ol5 j JoJo :Sj-Lll (j^l 
.^-Jldl a1sjl> ~X* .olooVl " X .jl JJLjl 

jijj ■^j - ^Ip J^j £, cjjISj ^s x 3 c ^3” ^J. ^ 

^^_=_*\ii 


li ^=- r i3+ S J 


6 t»- r J \3 v + v ii + ^3 V = 2. rjls^fcl^lJ 

— ?; — = — ^ — = — 3^ — :^_w»sJ! a-XplS plJpsX»uL> 5I 

^ \o- X~^ \ ^ lo- * \ 

l*>«^dk\oo 1 J^JUJ \^3 ~^~ \3 = \3 c >c3 6^ 3-^ ALu£^»-cd 11 4.A \flll ^ 


^-*^31 3^jj)l olool ^3 3^*-^ I y( 3 ” \c3 1 = c >l3 (J-^ 3-^-1! 4_Lu^j^_cJ (_£^Jl_u^JI 4^xflJl ^ 

j\5" li^ ^ 
m3 


: jU ^s- r _» t j^Jo jlj £. t 2- S^aJl ^i»5^o v 3 

2. 


‘ 

r3 


( r _* + N — ®) \— ^ a W“ r - ® W“ 

3lT lil < 


\3 3ai- ^-a 2^ J®^" 3a>- 1^*9 J^®- 1 ^jjjXalwJXaJl J- 6^231 ^jl3^a f (3 ‘ \3 

tv L_JI j_jl_ki_o 


lo- 2^ = ^3 c — ^ ^ = \3 ^ 4j 

^1111 ^1111 ,_^ii - ^lui 















LSLuLiu/Vi i^gUlougJI 


^3 ^A-y^a ^LiU>-> aIsjD ^9 4-*3^Jc^3l *L>^dwa3l ^£^ji3l J^a 4£-^ai>va d-^La I^^flJI £_Lu^o ^ 

l^JjjJl oU>J^h ^9 ^i-y£2^3l 1 jjb Jjlflj J ^£jL*J <£ !^2)l oAjb j\ jJLa (jU JoAj 

. 3 l^a.^.3 1 

o Ajfc oLS^-J ^ j-oJl £^aJ>s-a3l <jl5j (d^lxla ^>\*X>-\ ^ 3 ) AlaJij ^3 4»*3^daj ^ ^ ^ 

4j ^yj\^3 ^lb fc d«^> — = _Jfc 13^ c \- = ^ *0^ c ^jjJ-alxX>a ^3 ^^Ji3l 

— w 

<L ^ ^O 4l*2^a3l J^wO 

.4jjda 4^-^a^uJl oAjk d^olS^ ^jL&a ^ ^3 ^-Ly£*a La\j ^\dLa-> ^^jj3l J^a AP^aJ>^a d-»A^a ISI^ ^ 

:jl5^ IS1_ Aj^da ^9 4d5*^da3l 4j^d«-<JI ^ ^ji3l if' j^>^a j ^ 
. j£-*2 — (J^j ol>ol ^3 ^^ii3\ oL5^a3 (^^*J>Jl ^ 

.^JLy? = ol>ol ^3 ^ ^23 \ oL5^-a3 ^j^y>^-a3^ (^ 

llai^ c oU>o^l ^3 ^jd 3l»^2»*«a c ^jlta\JLa3l ^^3 ^^c0^l-*dt»a I^^)^jj3l ^\ I ^-0^3 ^*tjll> d-s>Q 

.3d>-l^ A^aUzd-wl ^lp ^-^-£' 

^-<^>J \ J^a ^ 1 ^ 1^ \jbjsj \j a1sj2j jJJL 4j l3 d->^j ^ ^J, • S ^-&J I ^dl3 4_I^_£Lj J-ia ^ 

f c- 

■ >v^j>J 1 iji ^ Ja>- 

ob^>-\^ p* AlgiJiJ ^5 4-3^i\^wa t J^JL*J ^jSCal *C?^ Jjljjl ^ 

.Ajyji o^® (jli Jo-lj 

Jsjiai- ^jl jj ‘KS-'^ys\ C-lia tAiaJij ^ !_J ^jS Cj^Aj C^>o (ij_ :(_s^flJI . 8, <l*i« 5 acU ^ 

,o^l?U-*3\ ^ 5 jiiJl ^jiUL* 4 »^**>Uj^ J)^5Cj < 1 * -JcLoJ i p~ o^ -^>-\^ oIj>o\ 1^3 oJj^ 

4j jl__pl ^_^>- ^ /l^o 5 ^jS Jff jl^JLa jli AiaJij ^ ‘Lj^Ajlo ^ ^jS CjIAj C_j>o ^V~^- •I_r a '^ SacLs ^ 

0^-3^3^ 0 ^ 

.4j^da 4.P^^>t^3\ 0 d-olS^ ^^3 ^-Ly^a |J\^3 £?\j La\j* ^JLaJ 4j^d*^a3\ ^^ii3l ^j-a d-Jda 


^j-olc. — oLijdLs^JI . ~ < 1 a n U~ 


tt 







E - I 


ULc ijJjUi 


(^flJqUI oi^qJI) c loLc QjjL qj 


V#5 


u Jasi 

= 3 (jli U>-^Lo aj^I^JI cjTZ - c * [ 3 U^Lo jj-kUS^ 3 c i J)l5 ^3 ) 

c jjj = jS \ (jl3 A c 0 Uj&j\ jJLa ioLo a1sjL> ^3 o' o'jy r 

<( jj = iL*£2^-3J 4u>-<3 

oU-Jl ^3 4 jjj A^j-s jji -& A^j'j-? <J^d (J- 4 ^ (j) Ajjj £-3j ^j. (^ 

l^^****d \ 

^ (3 5^S3 \ jl JJL« (jli ^j> 3" o A c 1 jJLo J^lxia yJ ^3 ^ 3 3 ^-351 C-oJjI IS^ ( t 

ljl3 Aj^Ia ->o^ V > + -^r“ ^ = r 3 t ^o* 3 i + -0"“ V - = r 3 c *1 - -^r“ [ = ^ 3 ^ 3^ C-olS^ ISl^ ( 0 




^lill ^lill .JL^ll - .JLkll 


to Li— >-J 1 g-jl b> Q 




LSLuLluiV) :^glJI 033.gJI 


4jjlj j-li jlSj (_g jlj Ui^iu (jl jjj jJJl r 3 <■ \i3 £. c-J\5" \A 

: Jo-jli _» n i3 aL*®>iaJ1 

. V = i c, <. jjj-o N 0 = v 3 c A = ^(3 3-Uf- < £. jlJJLa ] 

1 • = i_5 t jjb 1 • = r (J = \( 3 U-Us- _® 4 j jlj ^LSj L j'AiLo ^ 

.^3 i^s^" **J3 ja£- aL*0®*31j Cy^ ^ = r3 ‘ l3 3~^ = \3 3-Uf- _» 4 j jlj ^Lsj £. jljJLa * 

.^3 ^oj-*-*- Ai-*a->‘3 1 j ^ = v 3 t jjj3 fV = \3 ^ 4 j jlj ^Lsj £. jIjJU * 

°N°* = ^ ‘ {?J? v\NV = r J c j5jJ U = 2, Uaip nL 3 a 

:4-J ^j-a lJ^ OU^Jl J l^Ju-a jljJLs (^ 



. ij^Xa \j U^a ip ^J>S>3 Zi C 3^3^ >♦ 





(Y) JiLi 

0 * • IjfcjljJLa _>- aIs®} -U£- l 3 0 _jS Ojjl ^^ 
JJP Jsajjj "l * l^*»LS i> j\j 

j c t JJP (jllJla _>- 

^3 . ^_a.o^ 3 \ ^ip C ^ I»s 3 


^-olc. — oUx^Ls ^>JI ■ r « 1 q * * 


tl 




E - I 





J-p- ^ aIsAJ jj 0 * * \j6jl jJLa .US- J d_Ji3l 0 0^1 \ V 

J5"” uiJl i i tf /j. ."Wo.M jjs - 

■C?J* 


^$L_ ^A^lpjliiil 

: S jAu£^ CaLiL^I [ ol J 41 aouI 

: ^ l > J- 4 ^' ' 

Ai^-sca \ja\j \jL> j-so l^a-)^-*x3 ^Ju 4^_^Lji3l A^oSsJl 1 

. iij. 9LA La\j \jij jJO ^*x! ^jJl> 4w*^SsJl 

1^3 4>xla3 I ^ukHJi * 

jlS" lij^ j\x ■C^JC^u^ Jl jlxxlafljl lilSsJo * 


-o° £ + -o- r = ^ Aj>CuJJ 4*Ja,S) 1 Sj t*2.’ 1 ■* 

iolJo-Vi aj^*ah ^1 p ^_uSsj t^j^>- \“* ol>Jl ^9 ^>s5 ~ O V * IajIjJLa o^S JjP _^ju > 



:J^5" 1 .Aj^laS ^S^Aj idaiij ^ i ->• 1 1 J : JjULJI JSsJJI ^9 V 

1 


= >■ U 1 + > J | 



tv L_JI j_jl_ki_o 






lslul^vi :^giJI oaagJI 


,JSv_> (J sJo-^l A>Cla aW-Yj ^__*xS"” 1 T 


r* 


r - * 


U5 

o 


a 


^oY- 




YY ^ » 




i» Y o 


o 


cr'J*' 1 


. l^JLo \^j ^ ^ AX*a>t^ jl^JLa t Aola dXiaj ^9 V l3 ‘ \l3 ( JS^ ^9 i 

ol>Jl ^9 £• • = r i3 ‘ (Jj-XJl oUol ^9 jjj*j Y o =^3 1 

i el>Jl ^9 OYi = r 3 ‘ JIaJJI sLsol ^9 ^>- OYi = ^3 V 

. 3 j-Xil i >j^>- Y“ * ol>Jl ^9 J-*-*j 3d^ 3 0 * = x^ ‘ JWXJl ^—’j^' ®X>ot 3 *jo jjli 0 * = \<3 ^ 

. 3 j-iX JU-i v • el>ji 3 ®-»j 33 ^ ^ - x^ ‘ i3 j-" ^ ■ ®X>o' 3 3®jo 33 ^ v" • = 3 s 

~i- = r 3 i v> r+ ^ 1= t j 1 -^ °- ^ v = ,3 o 


Jo-jl XoU> aW 5 > 3 33 (V - > ))■ 


:CJ\T lil V‘ fyl**# 

-o° V - -vr- 1 (j jiiJl djl^a^a 1 


Aj ^ 0 ^ A£-^*J>ta 

XL 3 s oL>L=J CjI j 9 IX ul 

jtjJLc Jjs-jl . Y®* Ajj3 1-a.^.o Aola rijaSj 3 333 3j3 A t Y\A laJtjljJLa © 

^LS aj> 3 *33^ v*\ jIjJLo ij\^ !S^ c ajoLo ^3 333* 33 ^ M ( r* v 

:bJA£- 3 Jj> 3 NV * 333^ (3 t V UjbjlJJLa j\5^3 A 

.<Aoli3\ 3^S3l ^ 1 p ^ ^ ol>ol y *3 1 1 

Aj^l^p \ ^ o aUs^JI ^ 

. 1 * { j^j Aj^ljJl jIjJLJI ^3 jL*ju 1 * IajIjJLo S ^3 Jii- ^ 

Jjl Cy^z* oj^aJL^ (^ 5 ^^ ^ ji^^a L 5 ^ oyy^ c^oa»«Uc^31 ^IaJLa a^-^\ (^ 4 

^ ^ 

c3^a Aj jl oUfcl>ol ^3 Aj^Lo a1sji3 ^3 33 ^ 33 ^ ‘ 3 1 4 3 ^ 3 ^ ^ 

.aL^2^3\ 0 I 33 *^3 1 ^ > "3 3 3 


^>ifc — oUx^Ls ^>JI ■ r « t q * * 


tA 




t jdj jb- L >. I 


c X * cl ^ •^- fa4 ’"^ = £ ^ d-w*^o $ ->- 9 j t 

.(^jjjjl o3& 4ja*2J>va ol>Jlj j\ jJLa Jas-jl LS^" I 




43 J.W"... a J ->- > > f 

7f Jjijjr <r\\r 


4jO_j-a£- ojjL> JiixJl ^3 daj3>- AS^is w a \a^~ ^9 ^s>- Cj A* ojlJJLa JJij’ jd-*" 

d)J j5j t'sjiiJl j \ JJLa 33**“^ i_s® Aa»jl . V • l^aLs Aj jljj JaSlsJl ^3>3a ^M<al 

-A-iJ \ 

3° £-a°J “ = 6 3>- aiUa*- ‘6 3 j'3 1^^' ^3- J^aJ. (J-ial d^ J^-a-a ^3- ^>S" ail V • ojji Jjjj ^5J 

JjiS ij d)J j5j (3 Jo-jl ((3) 4^iisl ”j^5 ^ohj 3*^ 

. r • t i • LjfcL^Li) ^j^jo 3d (jUc^aj jjJu^a 3^“d-°^ 3^ 3 ~~~~ ls^ - d ^3^ aj 3^3^ f>^"* fl 

(_5 jLuj i jjj 3“'"®'° j\T j t jljJ^ £-*3 ^ l^sil^aj 3 JI 4j jljM (jai^S Jj>-jI 

■3a j . l“ . a . H 3° 3^ d*^ 3 ji JJLa i ys- -33d ^ ^ 



3^ XA 333 ^ * * ®J^Aia Jj^ 1 ' 3^d dd^i-aJ^ d^-"!! 

t _s- a_J ada^al^d C. ■■•■". aj _>- diajjj 3^3 

*\ * c v • l a - — ■ 13 33* 3 3 ^ ^a 3 3 ■ -^ 1 — >~ f 

,j5"" -LiJi t Aj^Xa Afrj-a^adl C3l5" lilj 

•33d v3^ 3d^' 3* 


<3> 

' a 

s 



jUo : Icujj^jJI coJJLoJIj injjJI AV 

l^Af- j-®- 1 353 ^ AjLJuCo di!ij j Hawaii 
jl3 li\i Jjl>i3l d^a-iJl ^ U>3 _s- f c k_j f j^ia>- 
^3* \ 0 t Vo y^a /3 c Of 3^0 ^3 3al3 

. A * 3^3*0 | 3 . ■>! \ t 3 -C* 3 \ o^d • j * ^ *A \ 

4jJl di! j5j <■ ^»-a (^0^3 j3>3l (^jdj Ja>-jli 
. j'joVl ^3j ( da^l 

4jUcf^3\ dXfSdaj 43-*^V\ o3& 4j 3>-3\ ^ 3 v . . ." 

:, J3!ld5A>J3 


w 

n 

\ 0 

u 

\r 

u 

\ \ 

\ • 


A 

V 

1 

0 

i 

r 

V 

\ 





























s 

? 

? 

1 

i 

1 

! 

1 

J! crd 

v^i 

v^i 

v^i 

v<-i 

v^i 



i- 

i- 




0 

0 

0 

0 

0 

J-- 

i-- 

X- 

X- 

x^ 

x^ 

J- 

X- 

x^ 

i-- 

x^ 

x^ 






•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

•0 

0 

0 

0 

0 

d 



t«v 


L_JI s_)Lki_o 


^1111 uu^w - ^jlui 






0JL^3-II AjOJ-S. q 


6 \ ^ ^^3 j i 0 ' i 0 j /n j 1^ '"' l~' I | j l*\ >~ I 1 1 | |\>nfln i”' ' ->- 4*\ j 1 1 5 \ ^ 1 4 \ \ /nrt 1 1 ^j j 0 ' (j ^ I /n-O ^l 1 45jJi. 4_iijljJj 15-J-Q Ll_> »lJ I ^ lc \ 

j5 jJL tig >l.c SjjJ>aJI j l gdi l ^1-tn-st.^jl 45j^a. ■ o »-^ * ^IjJI ^i*J! i^ilj kinematics 15- >, > Lo 1 >5 1 1 4_tuljj ^ic. 

4. flj 4 _u^.jj 4_sjl5~<j — La g ~i j -^. j_Ja 3 jafl 11 < 3j).ii5j ^jjjaauJI t 3j tti-a. » il ttia. Jja 4. \ Lo-xJ I LijLi^. ^3 4 \ fl \ 1 1 L^JLiaaI LgJ 15 tlLn^ 11 (jl 

Ll<i> jj-o j 1 4 >5 > *> 15_>aJ 1 Cj*i!Sjl ^xa^fc a. \ a i^.~ — (j^j^l ^ lc. 4j j jj 4.k>fl‘> \ 'W " j ^C-LLus ja 3 jl 4 _ijL^3 4_5ja jLxua — 4_i.3l5 43 J_s Lo t 3 AA 

l g tl 1 1 45 j^JI 6J^J 4_j^». L uClaJ I j_& 1 j)l^ II j ^l.^ji's»-^j' 45 j^*. 4_tjjljJ S jJ 1 6 J_4> ^3 Jjl '" *< <■■ 


<olaUI iIjIajaa 


: jl oJUaJI tl ftj q j\\ fl n j £>luS) 4 -ujIjJ jju 


cj!wL>-j — 4aJ2^XaJI 4_L>c_*J! oI5 • 


*~aJI IS y>x Jl v-ijjCo 

y N 

1 O^ry + j ,^= o t j^-+ t ^= ^4L>oJl ^Li 
. 4_wst? j'y I 4o.iL>cJl J^jlj 4«wt»l jJl 45" j>eJ I c_3jJCu 

4_L>c_*J| oIS 4a-J£^aJI 45" j>cJl jj^il ji ^ip d4 1,4.,. ,)a 7 t 3j_4o 

. 4o.lg”<o ll 

4_vs^jVl 4-J.ilpxJl j*jL> O-Pxj 4^*iI jJl 45 j>cJl j^ol ji t 

. 4 I? jl ^ 4 ] L>- ^3 

OjIj .( ^LsJl e->-L>ciJ j*j il) Jjli) 4^_s^j'bfl 4o^l>cJl 


.j»UJl 1 




. ^3 4P Jl 

-l ji\ 43 'IAaJ I JwsitiJ ^3 4oLJl 4 _w»»L>eJI 4]^! 

. 4 la ."/> I 6J ^3 4p j 


.4^ s i , l J^\ 4iajlj 4 j I ^ 

.^>-'5 y° 4Jl_4o'5 1 4 5 j^>xJL) 3 j| ^ 


J^Laj C-ol5 OJo5 4 J LioN I 45 j>n Jl ij! ii j-L 

.45 ^j>JI p-LjI ^ lg -,^x-J 4 j jl ja Js» j4aj>- ^ ll ^^>Jl 
.43LwaJIj 4>-Ij^!I j^AJ 
45 j^xJl 4P j^vJl 4^>cJLo ) 4 aJs^aJ| 4P j^Jl ^ j g Qa c_3^*Jo 

4P j^Jl 4>cJta 4)3 .*1 4P j^Jl 4 _>eJL'3 4aJ^X1aJ I 

. ( 4 P ^vJ I ^li ol-L?-j — 4^vtjJl 4P j^vJl ~4,^,la>gJJ' 

^(Average velocity) 4 J a^. ^uJl 4P^^Jl 4 >^ J-aj 

45 ^>Jl 4Jl^ ^ (Average speed)4k^ ^i<JI 4P^Jl jlJila j 
. OjIj 4>tla oL>ol ^3 4Ja>cJl 

4_>--Lo_) ^3 4Jj>c^J|^ 4^wjJl 4 P C 4P j^vJl ^.^ALia ^jJaj 
45 ^y>- — ^jl J^aj I 45 ^>“) 1 ^JwA-Jlo 4 oL^>- j 4oL>j^3 v 43 1 j-a 

. 4 la*". >1 3 J ^3 ( ‘Upllvall jIa-S^I il)l j-.ia.ll 
. 4^^w-J I 4P j^vJl ^ j) g A a 3j^o 


0 * 




td I nil 1 1 I kill 


Displacement 

^"Iji 

5 

Rectilinear Motion 

4S" y- 

; 

Uniform Velocity 

4.0.1a"** At j+M 

i 

Distance 

4il_o 

5 

Instantaneous Velocity 

4.Jg>cJ At A>zZj> 

i 

Vector Velocity 

At- AsyLa 

; 

Position Vector 

y* A^yLa 


Average Velocity 4Ja»*jioJl Atj~J\ 4^i* 

; 

Uniform Acceleration 

4 Q.1 a?, a 4_l_>c_P 


Average Speed 

Aia»M jloJl At- ^v~vJl 


Free fall 

j>- Ja jJUm 


Relative Velocity 

As-^ov*^ 1 At 1 


Gravity 

*Uvajl ioiU*- 

J 

Vertical Motion 

A^m\ j aS j>- 

5 




Universal Gravitation 








m 

Graphical programs 

k 1 A~a y»j ^-*1 jj 

j 

Scientific calculator 

A~*Xt A^m l>- 4 JI 





Graphical calculator 

4*_a A*mj la- 4 JI 

5 



. I 4_i_i jL^JI ^_gIj 4^ j -%. 1 1 :(Y — Y ) 

. ^L*JI i_i j~k.ll :(l — Y) jjjjjjJI 


O-LSk^JI 


. 4_ai£lLixiAJ 1 :(\ — Y) 

. 4-a]^~/>^11 4.1~wA II Cjlj 4-oi£lLxu-<J I :(Y — Y ^ ^jjJI 


KuqIIjaJI 


sLljLlj lIi^I i >q"i 

I 


ft i ■ . il ■ . i l ^ i I n n 


( \ 

( 1 

l 1 ^ 

- eLcjjjjJI ^itia - eLJj^/l ^iVia 

ft 0 1 ..IQ II aKoll ccxLq 

cLc^uJ 1 <A-\'io cLXLfl g'^a II CC2UJ3 

l 1 1 1 > 

ZesWVin II aKoll Jjl j 


1 


(JjjLlHJI ."il t-vQ 


A Ij ' .'-'o'i 


cLcjLuio diljja. 


( I 1 1 

cLLxXjl ACj.. ill finl ■■in II 


1 

r 








r 


1 


tj'iQji I jqLsJI *_ia^JI 

\ 

[qLsJI t_i.v% II tZulj 


ft 1 1 i.i i I I ft r j ..il l f t 1 1A \ I I I ft r j ..il l ttU.iijm II A r.j ..ill 

I 

jlaiLa 

rthnip'ia II dxjjidl 

cLlIil 1 ~\g cGuLlj-LQ ■ nnlQfi d_^a_0_j 


( I ^ 

SLlcLIiaJI jLai^/l aSyx ^jjl^x^aJI aS 


0 > 





Rectilinear motion 


Rectilinear motion J 

wbbS& 

O^^C-ol 1 ^UaJ 1 | 1 A^Js 2 jl ^Lp 0 ^ 

SI ‘■^" 3 ^^ pU- ^X>- c ^ \ V^ * ^Ip J)^-4-o^_a3l 

oL^SCM jja ^llaJl 1 Jjfc jSC^Jo j International System Of Units *ulSOl 
aJ&JLsJ 1 1 dA3 c( jyayll 4 (J^lall c \ ) ftlS' ^3 

Aj^>Jl oli^Ull llsj ( J5C.4 *jo 

.(o^HlI c aUoJI c APj— J15^) 

4s>daj ‘dSrJbo Jju ^ 

• 

. <ia*Ai^d.l ip ^ 
.4Ja>JJ| ip y-*Jl 4 
.iaaa-Jl ip^^jl ◄ 

Motion "iSj^eS 1 


: ilSj^JI j j^uill 

Jj > 1 ^■...■'>J 1 JUb Ajlj ^■■>..'>J at— Jb Aj> 3 La j-Ju la.Xlff- 

1 1 ^IS"" bal c ^ ^>lis3 1 3.*. \j a5^ ' aJ3^~ ^ ^3 

.J^r, j jSC-a i!l>- j^Si U^a jls ^yapt 

^9 jX3 Ig^Sij aui La JjLaJtj jbsw^U tjL— *o jba^gjba iS^sJl jl j jSC-JU 

• La &S-j*mJ b! jS>Cl jlilflJ aU^*u3U 45 'jS>- a! 1 ?- 

*S j^- A 

Rectilinear Motion 
IS (_£ jia |>llaj i 

4^»-lj| i 

Displacement Vector 
Position Vector y> i 

Velocity Vector ip ^ 4j>«jbo i 

Uniform motion .ioJawa iS y>- i 

Motion and its Types l^cl jjlj ZSjstJl 

O^i \'dCjz3 c4j j IjisVlj tioljjjJlj a5^>J0 0 J 0 .XC- bill* 

ijs\^ tg— ab J JJ-lo b9j tji-1 ^i^a AijjJbJl ^Jjbl 

alaJl OljiaJ jl -X>b lalo cA„ub oi_j3l ^9 ioljji aJI&oI iijS>Cj 

4j j>- aJI>- ^9 J)jSCj au«a j C-3j3l ^9_j aLJlibl Ja9L*bbaM 

^<a>- ^S"jj>- ^>\ jSS b dbS J cS ijjbba qj iJULoVi aS^^JI aLaljAj ^jib a 3 j-aj 
ULibaj iUul jj- 4 A-a*aJJA a\dj ^5^ ^....toJ 1 (J^Uuj t ^.^^..~>-J 1 (^a^o ^Ji^a3l sUla 

aj jljiisVl jl ibljjjJl a 5^>JI A^d'Ul 4j jlaJl oU..a.»:.'.lJ 

. objfc 

Average Velocity ik ^ ^ ip ^ ◄ 
4_Jai- ip ^ 
Instantaneous Velocity 
Relative Velocity i^- jJl ip^-Jl ◄ 

.oL*jyi 3jj ^ 

. ivJ LP iw-U- ill ◄ 
. t J *CwO J^J ^»°1 jJ ^ 

U C 


. X: 

4j!jJ| aIsjZj 2Af}\ diag,) 


lc. — CjUuoLj^JI .~'l Q u IVt 

or 


or 





4 3 i 


i - r 


Translational Motion 2LJUI1jVI 

4,\qq\ 4jI AJ \ a! OJi't ^jf'i\ i j^j 1^3 aJULu^II a5^j>J1 


J^>> ^3 <0 

Distance wL2Lu^»Jt 

AsLa^Jl ^Jjoj i^*5~ Iaj-W AsL*as ^iaaj iwSj-u Ails tfljj^a lai' io-La ey&lfljl AJjAa j\la3 

JiaJ \X"\ ^3^Jt jU ^5” \ V"\ AiLa^Jl jt jJLa j\5* lils t lafl.s \jfcjt jJLs Ai^jia k__^>o ij^ A^aU A^aS" 

.AiU*a*Jl ^Ljj oAa-J (^*5"” ) ‘ AjiAjJl AaaJlJt 


aT, 





Displacement vector 

t, > | A^>-^^J 1 1 4.nla.flJ 1 A)iU>J ^ JJ \ A>OL^) 1 

^ ArawJ jfjU 0 0 (f) 4^aA) ^ji\ 

A^-lj^Il 4j >CLa jLx^J c t^3 3^-^^ v — * t 

J Sjj^saJU (3 jL*j ^ 3^L5 II ‘—’I II 

.^S'jS>ri\ tf-Ujl ^3 ^-«^>Jl Att]<39 (^*1)! 

Position vector ^ua 4^IU 

4Jol^) AiaJl^ (^) ^k^***^ ^ AXj\.X> dXsJL) ^Jsa^J ^*1)1 A>vUjl 

->j^ Cf° + -'J* O* = i/' ^ y°jiJ 

. ( jjXA\jda 0 Jo-^j \^>CiA ->y> c ~^y> 

:2t^ljVl A^xa j *L?tIU 

Relation between position vector and displacement vector 

of ^ ( v j^ ‘ v lt) V c SlT')^ (j) 'H 

a^* \ is ~^ f O ^ ( j-*-*lo>J 1 

■ ^ O^J 

AlP 1 A^>w3 c ^ O 




•O^ t/-* (~ 1 ^ "*" o) 

(^j° ^ + ^“ ^Lr')■(^vO^ + ~^“ xO " ) = ^ 

r (\LT :5 - V LT :5 ) +r ( N Lr J - vlt) V =11 ei II ‘ -o° i^O*- vO^) + (\O j_ vlT' ) = 

(aSjaJI ol>Jl) >— ® ol>ol SA>-_J A>Cla (J t (J | | l— 


= k_9 


OT L_JI j_jl_ki_o 


^1111 ^liUI ,-^11 - ^JLkJI 





rdiiliJI ougJI 

Jllo 


. . SJUdi I^Ia "l* dU5 Joo d)j>h> cl \j?La A* f>\JS^ *3 y>o ^ 

? 151a 

lH'<C 


JlvO^^ V 

^ \ £ * = "l * + A * = — ^ t, i + v > f = a5\— 

4.nWo'lj 4}iU-a 45*-ljVl 

-M* i>° 



• i3 JUiJi n oT \ V ol>ol Jasoj ^ \ • * = jl jJLa jl 

: j! Ja^-^j 

^tS (JajlS IjfcjljJLa *L_o^Liaj iJs>Cj) ^eS ^ 

.(oU-o'Vtj jl JJLjl 

■ 4jl_4wa!l ^ A^CU jLaca ^ 

lK> o* j$l* Q 

4iLu.oJ i v w.^»-l c o-JjJiM * l^»US A di35 Joo dS^j>o Aj^P ^5" “l 4 j>AjJ Ij 

*L>-\jjJ\ <^S' \j l^Ws ^x)l ^ 

c4j! JcJl jiajli J ^so o c jljlA V 4 *p\j2jjI \j\ Jo>- jJuo Jot^£> IaJwLP iHCI U JlfliU ( Y 

.AP^laiuJl 4 l>-IjV^ 

Jllo Q) 

( j^^L fa 4«V^ 0Jo>~^5\ a)VJo J^aJJ\ ^3 d}\jS' JsUo </-« Joc^^o 4j>JJo jlT C«>J Y 

1 = J) Jo-jl -o' 3 ( \ - J)l) + -^r** (V + (jV*) = (Jj) ^ :43 ^AjJIj -o' 3 c ~o** 

cM«C 

_r* M = -o^ (\- lx l) + (V+lx'T) = (l) ^ t -o^ 1 - ~o-“ V = (•) ^ 

(•) i/-~ -(*•) cr = o •'• 

NT + ^\r=^“ (\ + No)+ ^7 (V - M) = 

J jls sJo-j V • = i_5 t VoT + \ 1 1 V = 


^ \ 0 


i_s ‘ 


^j-oic. — oLu-il_S^JI . ~ < 1 0 n U~ 


ot 




4 3 i 


i - r 

j-aj (ji Q 

.Y = (j \ = (j jLjia ^9 T 

bliiLi 

: ( (j-ajJI - 4iLuxAJI) ^.Wu 

*\-Xxl j\x^fb (Jt^i 


N * 

A 

n 

£ 

V 



0 * 

£• 

r- 

V- 

\ • 


^vQaiL) 4.3 ' j 1 


. ol^L^aJl j oli^Jl Jip 3J»>~ ^jLJ\ ^-^S\ ^ 

.J^>x>Jl ^3 4j-*^<J\ .AoULJl ^a LjLj j£o T 

. ^1-**^ ^ ^3 4j« 3^^3 1 3s? \ JL*3 1 <^_-3 p b \ss>- ^j.^a3 1 Oj3a-^-^3 1 ^ X^CL^ \ V^ 

3 U >0 J_ dL^*J Jjfc c JjJj>J\j Al^ujl 4 JUj^h ^3 4 iL 4 *^J\ lS^ Jsa^»J \ £ 

: O^L^ 

?3)\ ^ ^ {j* 2 -* ^°. <3-^*^ 1^j3s 23 ^^x)! isL«-ft3l l 
io 4iU^ ^Ls ^ frlJuJl 43^iI-o ^JJI J^jJl V 


.dUi ^W°.i dXl^loJ (Jj& ^ 




i 

k 














1* 














] 

;3 

J- 




























■s 

T » 

































\ 

< 



V 

/ 


k 











w 1 









Speed 2 l^ ^aJl 

J) ^SC? J ^Isjzji ^jj\ *\*x*!l 03 Jos^a *uuj 0^13 ^3 (jWj^p j^L*J 151^ 

AP^lafl.^ 1 43 L^oJ\j 4P^fc*Jl ^*■>1^3 ^ c^JSl ^rIsjSj (^3J\ 

J^>L*< ^\jal 3 ^>- ^<jl 3 ljjJli ‘ 1 ^ 5 ^j>- oL>o\ Jb Joo (J ^3 03 Joo= <U 0 ^X 3 J^Ao»~ 
. OjLJl oJjfc jL*^a oL>o\ Jb JoJ JJ3 laa3 OjLJl 4P j^*> jl JJLa 3 Joo OjL^Jl 


^1111 ^1111 .jl^ii - ^jllji 


00 L_JI j_jLki_o 





riujlAll ougll 




i_U~j 6* J^La- Q 

1 /f JliWf^V I 1 
=^1 Jjj^Jl J^rt a 


/*■ 

Mx 

1 y 1 (S 

0* / - 

lT'/ 

L^/ <^-- 

^ 1 <S*t 

o-/^ ' A 

V- 

o/ c ... 

o/^r- 

o/ c ... 

0 / ^r- 

o/ r ... 

0 / ^* ° 


■> 


\A 


Velocity vector 2tc, j^uJl <tstU 

sl>Jl ^Lp j ipj^Jt ^jL«j ojLata A^wjl jA ic- A>CU 

lT 1 D ^ 111 j '. 1 01 

: ( j-a AP c ip (jjl£ m ^ 


Uniform motion and variable motion 


S^-uLc^lt AS j t a i*^t< 


IL15 ipj^Jl jLoca J5" 1^3 iJ^ 5 ^ iio. ia^Jl SS>Jl 

. 4.o.1<l*.!Lo 3 1 ifj^»Jl ^lp 0^°^ ^j.*.xla. , >-^a 3 j^ 3 
.C-oli oU>o! ^3 iJ^j>0o (jl ^00 I Jjfcj ! ip 4 j>eJLo oI^cj! oLj " ^ 

4^J*aj Ol jI3 ij» oliL^a $&j>- olr>ol ^3 ^laJb ^^>J\ <jt L5^°* • ip ^wJl jLjw 0 L 0 "* Y 

^*a>J 1 ip j** 1^3 ^Jco *0^-ocUj\ iS^>Jlj .B^Jda I 0 I 3 i^laXLa i5^>Jl jfo ^S 1S1 !o if ^^sJl 

!^>-l ^J\ Aii>J j-c jl olr>oV\ jl jljJLjl ^3 

average speed iKi» jo-all 

^Lo jL*uJ \jLi? ( jpO isl^ujl (j\i iS^iJl ibXo 0jJbUi)l ibXo jj-o aL>-jJ 3jL^*» C-*-«l3 151^ 

4j\i o I pL« 1 <L>-^3\ d\Ju5 ( j^p\ Jjlfj t 4j^\j£jo olpj^uj c-olf IB\i ® N * 

ijjl a>o 0 ^uJ\ ip j-«J\ 

/ . 0 \ » I A3 l .»». -cj I •• » ki « y , 

^/ ^ao = — = 

! jli < uipj 

.4A^j3\ 4J13^-3Cs-^ 1 ^ c 4i>-j3\ (J^>- ip a^&.(2.&) 1 i3L^-^3l \ ip^—Jl 


^>ifc — oUx^Ls ^>JI O ' Q > > U<~ 


0% 




4 3 i 


i - r 



Vector of the average velocity 2klaxu 3 H 4 JI 2lc, j^uJl 

1 i c f 1 AAX- ^ ij (. AAX- A^-l jA*J 1 a^ 

^ jji (^ j - r j) ‘AAflpl 'ijAjjJl ^ A>AAs jA o 

i (^j ^ A^A^jJ 1 o^aaM ^_Xij 1 \a^3 ^ 1-? . 1 \ ax-^**»J 1 a>aaqj l^a) 


, J - r J 


\ t/ ‘* r 17 " 

, J - r J 


■t 


> 

k 


t 













1 






















] 

























































































/ 









































9 









^ 





> 


3J 

JL 

k 

\ 

t°j 

ji 




JIjuo 

Ja>- ^jS t Aa>-1jA ^_<5"" Ij a5^j>J ^j-a^lj 4iU>wtJl Jj-o AJ^jiSl jJjULjJI JSsLaJI T 

:Jk>-jl (j )4iajlj ^-JiA^a 

. A W •— '^AAcJ 1 AX-^^^J 1 L * ' . A W •— '^AAcJ 1 AX-^**J 1 A>A^a I 

j^ii <5 

. I^J 1 L^i>j 1 ^ ^lx~ 1 tW 3 > ^ 1 Aj“AA* r lj AW • — '^AAjj 1 AX-^**j 1 A^-CA* A^-^J 

li - i- 


aSjJ>J 1 ol>ol oX>-J A^AAa \£ AA-»>- C->/^ f IajUjcoj 1 = 


\- r 

V + \ 


t 


1 



iJUJl» (j) 


i/ r ».^. ft V 

J^J 0* Js 1 ^ Q 

. jl^ (^^wJ llj\^ Jldl *V 

.^CS'^uj ^.fl.*..y <2J \sa)\ jUJl ^_> y » IaI^ JSCaJI \xa Ax-1 

jduo 

aU< ,, ,j \ 1 1 eis. j-a±JI A 'j nj A t-. . , 1 j" 1 1 £LCj%juJI ‘ «l 
^^Ix- aIx- / *S as-j^j Jjj jis i^lx- ^*5" \“* Aa>- 1 jA ^_jf 1 j ^IaS 4 


cl^iT aI^-^JI aW^jAJ' AAX-^a A>AAa A^>-^1 j ^ N 0 Ax-j^o aI^A-<J 1 ol^o^Jl ^3 V * ^a J3 jJjj^lail ^j*Xj 

.IglS" aL>-j31 ;J^>- a W —'^aJ ^ axpj.*^ Ac>-^1 aJ 

J^JI 

i i f ^*A>^<Jl a5jA>J1 Al>-1jAJ 1 Ij 1 Aj lil^ 

i . ,_• j^xjj AJliJl aL>-j^J1 ^ _»- ^Jl^ i — i ^ aU- ^ t^jVl aL>-j^J1 

. f ol>ol aAj>-^\ A>iU (jl 


r £ ’ r ' 




~ -ir' 

r^ r - 


tAX-L- r - u N j 1^1 — — - (^J^' j^j 

'C 

w £. V * „ M 

.<^s\jjJ — = "Vo" = 4A^-^»^3 1 

oIpL r = J = i + i = aUJJ J50l ^jJl 


ov LdJI J_jl_ki_0 


,_^ii - ^jllji 




IS V>- 


J '• = 


isiuiLujai :oiilill oaagJI 

ij V* = t_s 


ii r^ = — — = f- .-. 
V r rC~- 


-^- = f V 
j f c 

/ A"” V — [ ol>ol ^3 (_gl (j el>ot apj^JI a>C^ jl ^1 

0 . V'+r- 4 JSO 1 asL^JI ... .. 

- — 1 AP^***J I 


1 " v 

ct j Q 

ol>jVl ^ ^5^ V AiL^a 23 aJ C(j-« / ^5^ ^ 0 j-^*o ^ P ^5" V 0 A3L^a <^*S^ Ij ^23 V 

. A^>*^J 1 ^ A^£2-fa*^^»^3 1 AXP^-»*y t aI^-^J \ A^£2-fc*»^X^J 1 AP^-<^J 1 A>^*»a 1 j V 4Pj^*j 

JQjO 

A^Aa 1 t <_ 1 ^^lp ^ \ * t ^ ^ t ^ X c 0 ^ I 1 AaP ^ V c V ^AA^-aj ^„>..J'2.'>t3 >A«P A>- Q 

. ^ W \ \ 0 0 1^0 \^ J Lou*s \ c A*<I*£^3 \ O^J*j 23 \ 0 J ^ . . - ^>-J0 A to ,^j*.' .- ^ \ 1 

JaJI o 

:Ji*j JjtiLdt jsAji 

t ( ^ j/" ) f j ^ I ^Jo*^ 1 £^3jaS \ A^Cla 
‘ ( v l/~ ) V -5 ^ 4j>CU 

( t_2 ) i i [ 4s»-ljVl A>Cla 





= L_S 


(r < o) -(\ . t <\)= o 

(A t£)= >-i 

,j-,0 f 


L ••• 


( ^ A+ O-^TvJ- = f t •'• 
( aJ<2.^^aJ 1 AP^^JJ ^ 


APj-fc*» oA>-^ 


V) + v (') V = 


•t 


. IV VI 1 ^1 V l^iis lT 1 J <Aa3 Aj j I j 

6* Q 

A>A»a A>^1 v_ •« * >^-*3 i ^^Lp lj c c V ^ I 1 A*P A cV^ ^-A^-««a^ A*P A 

.APj-«Jl oAjb ol^O 1^ ^)l-o«-a A>-^1 <.AA»a^3\ fijAfl]! 0 Jjb (J^^“ aJa<^ 1 AP^*«Jl 


^>lfc — oUx^Ls ^>JI ■ r « t a * * 
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i - r 


Instantaneous Velocity 





N j “ x u s u - x u ' 

Ajs^U 0^ (J \Jj>- Oj^J tyP (^(j - ^,(j) 4^La^J\ C^olS 

1^5 0 AJP 4*j<?->33\ 4Pj— J\ 4s>CLeiJ l3^jO a) 1>31 oijb ^3 4P^*<J 


N J- V J 


ilT ISI J 


$1 >°A 

. 9^ |j£ 


Relative velocity 2Uu<> itt 2lc>uJl 

? lila 

.Jjj ^iaJl t, ol>- JlP jLsw/^llj ojUVl s-Ukpl o jJUl -UiLio C-Jlj jlkS ^ c-^Jc>- 15^ ^ 

oL>ol ( j^a3 zijs>£j ^31 ^ ^>-*^1 oljL— Jl jj&LiJ c-Jlj cL« ol>Jl ^ ap j.^0 .i! |^>co 3jL^» c^*5j ISJ^ ^ 

. o\^ol ^*4^Cp 1 oljLJl 031^ 151 < 

Jjfc\JL«J 1 (jli O^J U>3 1 1^-3 C J S> ‘^ y* Jj-o utlu>Q ^ a5^j> 3 1 jj\ J^>-^ 

«*^4w3 \p^-4^o ^3 ^>wO ^ I 6 «A_& ^£^^3 c 3 ^) IS"”" 0^ 3-P* 3) (^ ^^>*•*'^1 1 ^ 1 

.4^*_**o Ol Pj-**> A^3 4*Jjul3l Olp 

: A^LLuJilt ,* 4 

U^pl ^3 l^j ^ \ ^1 ^a«o ^^3 1 ap^- 4^3 1 f \ ^-*.4^1-3 L> |uj ^ ^* * >^3 ^*-*-***-3 1 ap^»<^31 

4«3\«>- ^3 ^_4-*a»^3 1 

:A_4_U4uJt A^_l4 

A^-^jJ \j c I 4P j^j \^^La ^ ^ c j ^ 3)1 ^Ljp\j 

.[ 4»>^ 4 i»3 \j 4Pj^ | «A_& 1,4 ^ 4^33 

Ji( it. 

^ f ^ ^ 3 lj ^ ~ -yOj ^ \3lS^ l-ta*’ I ^ -~ y^ J ‘ " - - *^*~- ) 



lt-vt=lvt 


; yy(,t - v t> 


■ ■ t: L ^ -J Ij [ | p* t f lj <^J d^CLs f f* JJ ^ 41 1 

v i^_ ‘ | v ^ j* ^3A»3l 


o«v L_JI j_jl_ki_o 


^Ull .JL^ll - <_JLL=J1 





:oiil±JI ougJI 


JlJUO £3) 

Aj>-1j 3 ^j^-fl3 ^ip { j^ JU ^3 C~SjJ>6 I5U *(J^/ ^ A* AP^mJ V 

! A^P* 0^ \»*^mA 3 A^* * «»*3 b Aj ^ l^s-3 1 A^^ \ ^ aA 3 A.«.«.h4‘.< J 1 AP^^4»3 1 A^^*^ 1 . ^ ^ *> j 0 * AP^-* mJ Aj ^ 

.OjL— J\ aS^j>- d\l>o\ ^**Jl3 ^3 A>4 jA3\ I 

.SjL-«J\ a 5^>- i^ljjJt V 


^r'J 


,JJI 


©■ 


cr“ 


/^°* 


ojU 


,1 1! 


o 


cr“ 


/(^A* 


/(^A* 


O' 


/^ 0 * 


,-dl 


o^y ^.3 < 5 _j-«pU a> 4 jaA 3 j I 

.OjL-«J\ aSjJ>~ ols>o! ^3 oAs>-_j Aj>ALa 
:J) ^£0 S^L-*«3t a 5 3>- ol>ol ( j^jl3 ^3 Aj>-\jA 3\ iJjj>Co L«AJP I 

? = ^ ^SjL-JJ A*^J\j A>-\jA3\ AP^ c ^ A*= f £^<; L$ 

tTr.-=tr A*-tTo. = ^/. Tt -Ct = Ct'-' 

^3 ^ / ^5" V"* IajIaJLo a s>jmj ojL^*Jl jp oAjCA-a aS^j>a^ l^3l$"j 1 a>-Ija 3I ^jl ^1 

. ol^ol ^ytj^sS' 

ol>J\ J^lp ^3 A>-\jA3\ a! ^>a5 Uaap V 

> ^j- < tr a.= ^[c tr o--=rt 

Tt -Ct = Cl'- m 

J >?•- = ^ A* - LS °--=,^^.‘. 

'U^ / ^ ^ * AP j-***~> 0 ^>0 A 1^3 ISj OjL**Jl 1 j) ^A*3 A>-\jA3\ ^ I ^ I 

jaj oi J^ Q 

A Pj-h*o Aj jl>o A>-\j^ A^a3 ^)p ‘AASj >j>o I5li .,j^ / ^5^ VV A Pj— - f ° ^ 

i a^p 0 ^ L*-fc*<A3 a^4 * w»3 L> aj ^ 1 a>- \ ^ aJJ a^»c* * «»*3 1 ap^^J 1 a>^ I 3 . ^•‘' j V A 

.0jL-*-J\ aS^- ol>ol ( j^Jl3 ^3 ii^>Ao Aj>-\jA3\ I 
aS oU>o! ( j^*5Cp ^3 a!j->a3 a>-\ja3\ ^ 

JQjO Qj 

^3 A—jI jJ>~ Ojjll^ 1^3 ji Oj-a A^a ^5^ N * * A3U*ofl Ojl^ UJ_J ^>*3 jLw a ^3 5^>-\j A!j->A3 V 

C (J^ / ^ A^/>Ala 1^3 OJJ c 0 jj>-L3\ aS^- OA^?j^ ^ 1 0 * AP 

^!\ S^>-L3i J a^j3\ a33l>J ^a 3I ocu*>l 


o jLwwJl 

O- 
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■ —ale — oUx^Ls ^>JI ■ r A S n U~ 


1 * 




4 3 i 


i - r 


S^SUaJI 

©- 




To . 


■t 


i 5 

o 

<S) 


JaJI 

ij\ f 5 jjHaJJj k > o 

.Bp-UaJl iS ^>- ol>Jl ^ o Jo-j 4j>da ^ 

^ Ly £ 2 -O o \ l > o \ ^ i ) 4 Pj * aJ 1 

.( Sp-UaJl 4 S^j>J 


l£ r- 


>t‘ ^ ro -= ft 


^ *••- v t = ^ r “-*‘* ft - vt = fvt V 

o.-=^ay 

.0 aS^>J ^3 / ,*5^ 0 * IajIjJLo 0 ipj^* Jl <jl ^1 

jo * = N “ .*. j ^ = ^3 V 

••1 * t 0 t 

apL* v = j jl (_$! 

J-^-J 6' J5^ Q 

jSjs>- ajL^Jl o.La C-Jilj / *5" 1 * 4£-j~*j 1 ^Lf- 4Pj-Jl jlalj ejL— i!^>Co \» 

djuoljl 4Pj^Jl ^a Uki / ^fT \ Y * £j^>Co uJJ ^j 9 iols Jjij ajL^u 

Qc (i - nojjLoj Z® 


i^LU JaSi 

& / f = 0“ I tf ^ • T O* / <^ = 4 j / f r • ' 

. ^S”" = AP^pla a.«~J \ 4 ^L ^ q J \ 4«pl L mi j <$ VY ljaj\diLa 4-*JaIwa 4P^***J Y 

= ^ ^ rr = ‘ ^ ' ° = ' s i cd 

= 0 • = Tt ‘ 10 = ^ ^ 'H © 

1 > jji-T *5"" ij olaJ'ih ^9 i3jj>Co J ^ / *5"” ^ 0 4 Pj^*j ^-uiX^a Jjj ^1? ^Ip f *~~S' \j i!^>Co “V 

• I ^****~^ ^ ^ 5 L ^* 1 I ^ ^ 

: SLLsjloJI CaLiL^y I ^u ^ ^ 1 II 4 _» L^y I jZ I 

: L-wJ — > A^-^iaJL^J 1 4^3 1 J) ^3 4 JL 3 3 T * 0 -W) j V 0 Iaj 1 JJLa AS+j+mJ Oj L-^ C1^5^>o \ 3 j_ 0 


r. ^ 


ro - 


Y- ^ 


\o 


1 




LjJI j _ jl _ ki_o 


^1111 ^1111 ,_^ii - ^jllji 




riujlAll iia^gJI 


\ A • diLws ^Ia9 ^9 Cj / V • aUkiaXia A£-J^j lijS>C3 SjL-a 43ji£L*j (_£ jjl 0^3^' ^ 

v 4 r| * v- v \ ) 1 

:^jLo" ^ jU ^7 ro = ^ c tj '° = ^ jl^ lil (<\ 

0 * * v • ^ ~^r“ V * - V -o* 0 • - 1 

:43^Jl!l) (iolj) (3 LS® ^ ^5" _J diajjj Jai- ^9 l3^>Co ^2ya A^Cla lj^ ^ * 

j/' jLoca Cw> io\o V Joo o>3 i^-l^^l Jo>JU jLoca J)li ^ (r + ^(J V) = ( /' 
jS*U * >»A * /.l ^ ji,{ 1 

j~a £$ ' j£- Asu j\Sj tiLii A, V" ^9 ^ jj—a-iSl yA J^aj jlS" li[ vllflll. JnjjJI (\\ 

jla ^ \ *x \ 

^Jl^\ ip" y+*> OolS”" ISIS cU^JLa J^3 i^oU ip j-<^o SyfcU3l ^\^>Ca l^b Jo-I^ CJj ^3 C-Sj^o V? 

0j3**J\ Jo IS Jo JpJb ^o>- io3Jl 0j3**3l Jo IS 0^1-3 *!***> ^ 33 \ ( j^J\ 3 • («J ^/ ^ A£ '^J^3 C (J^/ V * 

£io ^1 aL>-^ 1 iA$) ^ <^jSM 

^jA Oj y£- (3 jJU—>ld c ^JLa 0-3 jJ ^1? L>-J3**w« llflj 1 jIa \ 0 * o3 ^2 jlia3 J3»0 

ioialLa jHaji3l AP j_**< C-olS^ 151^ Ji3l J Jo>-j\ ciolo \ o OjjJ jj^oj ^3 jiJl 

•or- / £ 

3c3 1 ol>o^h ^3 N * ^2.03 jlp / S \ 0 ip^**o ^j 3***^ ^1? ^lp ^ <—~S' \y ^23 ^ 1 

. \^1S^ 1 1 AJsP^fafc’ 1 c j ^3 \ * APj^aJ 

ol>o^f\ ^3 y 4 j iSLu-a c ^ ^ ipj^o jJU A* * ^laii3 S 

. l^iS" aL>-jJ 1 J aI^ ^3uJ 1 APj— J 1 c ^ / ^5^ 1 , 0 APj-^-j 

v, > io J^j\ t io J^jl ( j^ bJ^uj C-Sj2>o (.J3 \ X * iSL^uJl J^U-UI L5^ v u ^ (J^ j .*A a ^ 

ipj^o f io J-<Jl v » ioxjl ( j^o C-oalS 4li>JJl *JL> ^3 c i^ JJ / aS' ^ A^ialU APj^*o 

3d 3 lJ^ / ^ ioI^XJLa 

ipj^o 3d-J^^ L5^” 11 5 ,J^ / ^5" 1 * i^ialoa APj—J ^-jil^oa ^ 

lo. -s ■> \j| oj Oj \>) f Oj 1 AP^-fc*< 1 ’3^ I 

.Jj>-1j ol>ol ^j9 jlS^j>Co jljjLOl V 

l^aLal d3 jj>Jo 4Jj>-LiJ A-*->-^j3i AP (^Ljb ^A3\ ^d-^A 5 ^5^ i3ij-« ip^o i5^j>JJa il? OjL-^ CJo=lS M 

OA-*3 OjIpI^ ^ il? ip j~uj OJo j UJj C (J^ / Jo>~ ^3 oUso^ ^*o 2 j 

. A»<^' LJ 1^ a! 1 0y \ ^ *a> A»ixJlJ 1 AP^-4 m3 1 1 . d^S* l»<*w 3*3 1 
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yufi 

\ \ r t o *> v , 
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apI 1 U 


(l)bUiij 

yap\j jZjo ^LSO\j l y*j a3!A*31 JjUuJI j5C*i3\ JiU-* @ 

Lp jS>£j 4j jl>o A>-\jJ jL^uJ ApL<J\j 

: L 5 ^. 

?o->IajJ\ *Lj\ ^3 4 j>-\jjJJ aIs,^ yjjl AP^^Jl Jo>-jl ^ 

^UjI ^3 A>-^jjAJ Ala.*** yLa3 1 AP^-mJI A>-^1 ^ 
VjSliJl ^ AJaiSM A*la53l a3^J U * 

AJL33 Jou Jj>-^ 3 ^UjsalLa A Pj^j AjjL>o A>-1jJ OfT^J Y* 
JplBj Y Joo^j ct Alaj tt3 ya ^fT Y Joo ^Lp C^s>^^>\ 0 Jo>~^ 


jj-oj A>-\jjJ\ 0*1^3 AsL-^Jl ^o A3^Aa!1 LjLo ^4<jl .A]a.fl Jl jj-o ^5*" 0 Joo ^ip C-o-s^al 

.4j>-\jjJ\ AP Jo>-jl ^ 
.(c3) AdL*uJ\ J (j) j-apl j^J A^U^pi A3^A*Jl <_^xS" I V 



cr) joLllu 

^3 3j**^'3 -W>-1 ^j-a (jS^ aS ^>- ^L^-a ^^3t 

^3 j^i^3 aj ^ c l y*pjj3 l y*j AiL^l ^la 3 

.Ao\iJ\ Aj^aJl 

. o3ju l>- \ ^<1*3 ?J«^-1^ d-«-*3^> ^3 aS^>J1 3j At ^'3 1 Jo Ja J 

*3j^3 J-ao>~l ^yLJl aJL33 ^*5^ Joo V 
SAsLudl ^AaS ^ -W-l aS^u—I ^JJ\ j^jjl la * 

«JoJL ^>11 . J ^p ^p ^ Jc>-jl * 

aj»^-S)1 J-*2j j^rjY * apL*J\ 3j-^ ISJ^ ^ 

:A3^AoJU (j J^apl ^3 A3lj5^ ^lajo Alajlj ya Jsa>- ^3 l!^j>Jo ^ A^.J>- £*s?^a Ao>JJa (jlS^ 151^ YY 

.J)l yi 1 Joo A^-lj'pl A>JLa Jj>-jl .C-ol5 0Jo>-j A^Jla C-*-o>- -^** (Y - J)Y + ^ 

L5^ (^ c ^ Y) i* > c (Y ci)l yoc^^Jl JJP A cY l^ApJJLa J^X^Laj JJP J^-l YY 

.aL^jIJI AP j-«J\ 0 jjb ol>olj J^*- 0 cA»J^ap\ SyiaJl 0 Jjfc aL^jIJI AP j— J\ A>JU Jj>-j\ 


j* 3 l *2 C ->^5 f y° i ^23 LaJAPj c < — > f ^lp (J^j , P> > ^. ■LP^^^I J.*^^ * (Yt 

jllajaJl J)l3 jllaiiJl y 5 *^ jJj>- ^ Ala-oj ^>o ^ "l * JJLa A^ialiLa AP AaL>- jlis3 

AlsJV JAP O^J^L-a j\iaia3\ A»aA^2J (j\ ^^3 ^ AP (J3^ O^JiL-af Al?.fl j JJLP Aa J*y3^> 


"IT L_JI j_jl_ki_o 


^nii ,_^ii - ^jllji 




w #♦ 




Rectilinear motion with Uniform accelerated 




IjJlp jl lag-Aj' j^j t *f JiL* ua lag- ^jS aula'.", jl 'Ujs>i\ O-ajJS jl jj*** 
Jag-_jj SjL- JfT jl lag-]AJl j^S c Jj^jls k — Aibjlall oAgj dJ^g-sX) ^L*g-S?l j^ 
a\sxS- t J*l ji)! aLaljiJ aL-i|j3 ^ylij cl^lc-j— / ^j9 ^SCgdg oljil oAj l$J 

^2 ^L«g-S?l A£-j— ' ^2 j-Jull -lag-iti dU AgdS^g- olg*JI ^2 ^SCgCo jjS)\ ailJill 

. l J&\ IgijJ frUjl ^Sj l^lgjjLu frUjl 


[TV I v'i'i ' £>q hi 


!(Rectilinemvariablemotion-nonvariablemotion) j^-AUwoJag-^ ^JdulauiidgiS' Kfl 
c j^jll ^Uidl) Ac-j—Jl jIjJLo j-Ju 1^2 OAgo ^x!l 45^g*Jl ^yfc 

:vd.,..g- (ajgovJl) j L-A I j j 

4-jljJO^I AS- J-JI - 4-jl^JI AS- j_J| 


j-jj' 


-=(^-) 4 U«Jl 




pioj 


.^)Lv*dJl 4 
• 4£* val I ( ^*^v**A 4 

.^'■*-'11 4,»ia"l<o <5” jdM ^ 
— 4-P ^Jl ^ju 43*)l^Jl ^ 
— AiLjvl (j\J 43*>taJl ^ 

. 4sLwJk! — AS j~. Jl (j\j 43*>taJl 4 


eh 


'<? j] ' O / j! ^ = 4«*>LS OlJo-jj 

! j! Lo-S" 

. ^l^L>tD I ^* >< **** ^ ^ ^^^.4 **.^3 0 ^ aLs^J AAP AP^- 4*J I ^3 1 IT \ ^ 

Velocity-Time curve (^Jll - ^joljla 

I APj-jl A^*»3 AP^-44«J \ ^^ \.44V»J 1 0 ^ l^o^J 

(a^»-^o ap^mJI jUxpU) H>-^o (aL>oJ 1 ) J) capjL*jio aS^>J 1 

■0) J 5 ^ J> 

^'jLdJl j jSC J t<L) ^v^Sii iS^gJl jl^ :J jiLs jg_pl Ac-j-Jl jljJLa (J«2sbj lil^j 

.(v) JSCi LS 2L5'QU(^Jl) 

■ AaljT.a iS^gJl jl : J jiij j-ajj \ iolj ipj-Jl OJL lil J 


Acceleration ^ 

4.<vla"^ aS j>- 4 
Uniform variable motion 

4 .<>.la"l a aXpxS 4 
Uniform acceleration 

>»la!l» jwii" ^ 
Uniform deceleration 


vJjUuqJlq OlqaJI 


OUjyJ (3jj ^ 
4 ^oAp 4 _wwL>- 4JI ^ 
4_w« 4 


^g-xvlc. — Cj l \ is~\ L^J 1 ■ 7 ' 1 Q \ \ 
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r - r 


I 4 dSj^z} I 


Uniformly accelerated motion * j-dull 

jJLo iSjli aL^JI <^>CLa jlT 151^ ^ia**.a (aAjsxp) ^JcJl ^ias^a aS^*- 1 (j\ JUb 

.iLajVl £waJ>J 
OljLoJl 13U> -ijignm j I lOl 

. r O / ^uJilLa 3^\jj auS >^>- *U5l ^3 olo^J ^***J>- 4 P j_^ jljJLa 1 

• T o J / *5" V 1 JjjcoJ ^la«I,a ( j<23lo ^3 ^a3\-Uo jljJLa 

JIjuo 

c jJls- J^Ai- ^ / *5" TA (_ j-u I S 0 • / j*a lo >~ ^3 i!^>Cu "kc-j^ ^HioU Cj^Ju \ ( \ 

^jL*jo i^>co 1*^)1 oA_® J^AA- ^ / <*5" \A I^ip j— k c^>sk^5l (i _5^ > - JJLJ SjL^ o5^>oj 

.dbU~l ? j-S'l 

j^Jl^ 

/ ^if \ A jl JJLaJ At-j— kJl ^3 Sib j uJ> A3 JJLjt SjL-u t Sjl^kkJl l jjz 'J&' (jl AJ L-kJ \ oUL) 

. Ui^u J50 iJ jLoXo J) ^Ssj d)J jJ ; jijj' \ • IajjJ 4^Laj S _^s j!iAA- (o / ^° (^ ) 

:^jA Ui^a J5"" Aj ?}j2>Cj (^jJl jl j^gi 

[, , 1 0 ApjkJ I ^A ^JcJ I 

j^.j <ji Q 

tjljj 0 J^AA- ^ / *5" n ^ / *5" V 1 ^.Jiikkka JaA- iJ^>co (t) ijjL^kk At- j^v filial) o^Jo lij^ S 

L rij J^A>- ,j» /^•j\ lT / ff" j jjz JsaiJl ^ “l/ > ^ (' wJ ) 

. olio 1^ ^-*a* 3 ^ ^ l-k*wO J^>s»o ^ ^ * 1 . \ 0 1 

Equations of the uniform variable motion laJ*. ^ j-JLUl iL^IaUJU 2lS>5tJl lj V ^bt4 

4jl>- ^3 c4Aj>tx!\^ cAS'j^ai^ c Ol^>wJ 4 j oU*«LJi3l i j^J cj^ 3\jca CJ^J 

^lglLa ^jL^o 

:^jJI j 4 X. jj-uJI :VjS 

^ 4s>CLc> s>- 4JoIj 4jj?xP 4s>CLa^ ^ 4-oljJo\ ‘k&j^ A^JU>J J;2i»- ^3 ^j, 

: (jU ( j) cULaj 0 ^13 \*j 


■t = t 


■t=t 


(jk^l^a]! JkA-U 


ts^jllll ^tUI ,_i, ^1 l - kJU=JI kjljS 


10 L_JI j_jLki_o 






o\j>o 


isluiLLjjlh luilill oaagJI 

A^S \jb\ Ajo jl ^ 

= ^ * = ^ A*S^>- ^ v****'*^^ ^ ^ Aj 1 3^ 

.aJ^x:* ap^*o l! j\ ^= ^ jU * = ^>- jlT \5| ^ 

JlLo 

( j^j2j ^3 J^ju ^O / ^-aT \jfcjA3 a3s2XA^ aJj>oo^ O / AS'j^j C-ol5 obol ^3 ^C^jS>- ^Aj ^,y 

:Jc>-jl .Ao\AX/ih A£- j-mJl 
. aS^^J 1 £- >Aj 0 ® A^aj 1 A£'^**> 1 

. CA j ® ^ L3^^" ' i>® Lf^d i>°-P' — 


JaJI 

aS ^j>> oU>ol ol^o^l (jl ^jKi I 

•ol^ ® = (j t ^X> / = 


.o/^Vi = ^ .*. 

.Ao\j \ o = ,j .*. 


O / = ^:a!1*4uJ\ oUlo ( j-« 

o x r + ^ = ^.*. j_>- + ^= ^*.* 

jr + ^ = oi .-. j-5- + ^=^v v 


J^-j o' Js^. 


A^JJa oU-O 


( j^jjj '"o / aAj'Hj a!>uoj Cj / * AP-j-**o C-o\o ol>Jl ^3 AXS^*" -»-~~o>- 1 Jo V 

:Jo-jl .iolJJoVt APj~Jt 

.jSji >Jl e-Jo 0 Ja-lj 4JL3J Ajlgj ^ 4£S-j^i 3 

■jT' / 3 A *CS-j^ ^-oe 2 J e-Jo Jjos ^y^AJ_ A3 \ A 


«• B M 

Jo>-jl .JoLjJ 


jduo 

uSJ i i*oj 0jJ3 ^ Cj / ^ 3“ ^J \ ,jo / Ol Jai- ^3 ^ . ^ o>- ^ 

. ^- 401^3 ^»^ .>.t j ^1 1 1 A_^J (3*^ ’ ^ A^^tP* AjLa 

U II .A 


O/ ^ N 


J^Jh 

: "\A X 0i = / ^5" o£ ; Cj/^ i>° JiJ>A 

. a^jU v * = J) c o / = ^co/^No= ^ "a!1^-<J1 oULo jj^o" 


V ;. 


^ c o / ^ ^ 0 = ^ "a!1^uJ\ oULo 

>.r* + \o = r.\ j 

b/^,i- = ^.*. Nr- 


^ 3r° 

t=t v 


■ —ale — oUx^Ls ^>jl ■ T « t Q > > 
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r - r 




lK> (j! Js^ Q 

.4jL 3^ ojjJ ^ {J* / tS Jt ^ / *S 1Y' ^j-a c**fl,Sbi3 ^-Jii^a -iai*- ^ ojL^» iJ ^ j>^o T 

.Lia>J J^SC^O ^o>- •'—^3 4oo ^*£2^J ^jJl OjL-«Jl l^J ii j^Cj 4-L>odl Jj>-j\ 


The relation between displacement and time 


tj^jJI j 4iUu^JI (jjj 4iM*JI : LuQ 

. 1 4^- (^-a^J\ — ^Ixla -«.>o 4^- I 

4Pj-**o \jJdoa icJilLa 4jj>oo llj>iJ t JjliuJl 

^ 4ol^lJl 4XPj_^ C-o>s^-*2>l 4-J U* J) ( j-aj '^°.^ ^ 4-oljJol 

J^P l^l—P»- ol^->Q 4 j>-L-m-<J| 

. Cl-Ala^ ^ -a 
4_>-l~u»a + J-Jsal^ujl 4_>-l~u»a = (o3) 4>-L*oJl 

(.t-t)oy + j.t= 

(j-^+ ,^= o ^._y0l> dl!ij) ( .^- j-»~+ .£_) j y + j 



j.t- 


a£ j?il! al?t>! 


■L 


.4-L>tx!^ 4Pj—J^ 4;^»o>Jl oU*>U23l — >- <. ^ c o3 c-*-o>- 

; ij n C ri iVi j 1 1 oV 

^»a 4Ji5 1 lta\«o \-a4»*P ~ 0^"*^ 4x*^^ V— ^ ^ 

?4)1>J\ o3jb 4$^p>Jl c * = <j Aju^eo <sS' \ ~ T 

JQjO £p 

^lp l^*J I C ^*J j <$ \ * 4P^*«0 .l3^>^0 fij £ 

C-oU’ Jjoc<o 4Pj-**Jl C^ yoilo Cu>o cJ-al^iJl 4^^j3 
:o— .(jl 1^5 o j^j^-a 4oo oju-^j! C-*.a3 ^o>- 
.4P j-«J\ j^lo OjLJl aI^p I 

.\j$\*stj \^S'^>- d 43L^*-<J\ ^ 

cM<0 


t 


o 

^jU |t-«w^cJl c-.fl.a> La-Up 

jL, ' / r ro = ^\ x ^' = 0 -/^ : ^/ j-° it-j-J' ' 

jljj 0 = j 1 • = ^ i6/?f8= ^C-^»- j _»- + ,^= ^j9 

v o/^ 0 -=^^^ _s- o + Vo = • .'. 

. r O / ^o ojljJLa ^fc»ra j~* c 5l! £!jJ»Co (j\ (^1 


ts^jlUt ^lUI 0. ^1 1 - OU=JI 


IV L_JI j_jl_ki_o 






IS-wLyjJl :BliljLll OUgll 


T j/^° - = ‘ = j jf- v j->- y + j .'(_= ^ '•' ^ 

nr,o = vox(o-)y + oxvo = k _j.‘. 

,_Uj oi Q 

. T C->/ ^ y ^UklalLa aJl>uo 4j^yaA> Jai- ^9 Ci^jS>C 3 cLJiil C->/^Y * Oj^ku^ oJ$ CL 3 jJ t 

.aS^aJI frJo «Lo\i> V Jjo l^XPj^uj tijSOl J-£- 

The relation between the displacement and velocity W I j <lt jauJI iiiUa-ll : lillj 

(T) T j^-y + j O) j_s- + 


T j T ->- + j ->• _ £^Y + T £j^jVl iSiljtJl 
<-S i«J jx- ( Y ) iJiUtJl j^s jaj ^scJl) ( T j _>- y + j a>- Y + v ^-'- 


r ■ 


T _ T - 

.t= t 


JCLo 

kf-j^j <.^\ 1 IaSL>- ^jlp ol>ol ^9 Cj/^Y • * is- i*al*aj C_Jillal 0 

4J jk-\ ^*klj Jajla>- kf-j ^. Jl ^kCj k+sk^Oj Jl C-kEiial IS^_j t 4 ja»ijJl jljJLa Ja-jl .0/ e\ 0 * 

. \Sk~3 ^yJl A^Ukka)' Jo-jli tiajULjl 

dS'j2>- ol>Jl ol>jVl jl ijk’jk. j 

.i*a ja^Jl 


r "=-t 

^ \ £ 'fc 

O/^\ 0 . 


< f-^U > 



i/ f r - = -t. 


•=L 


^ * , \ 1 = ^3 iCj/^\o*=£^tCj/^Y** = ^ illAtl! 

•,Ux^.xY + r (Y--) = v (\o.)-' ^i_>. Y + r ^= ^V 

YCj/^'\Y 0--- = : Ijk^xUjj 

i^iaJUJl 

/ ^ *\Yo- •-=_>- .=^ t o/^ Y..=^ 


V i 


i_9 YYo. . x Y - (Y< •) = • .'. ^J^>-Y+ r ^= ^ V 

. jSCkkJ ^kj>- YY AsUkwa Ja5l>Jl ^9 jjkS^jo i*aU<a^JI jl * , YY = i_9 .'. 

jaj ji j^u Q 

^Jl A9Lkka!l Ja>-jl "\ Y 0 Ail^k-a C<» la 9 jl Jju ^ N A 1 0 j_a ^liioU OjL_kk "ks-j^j Cl^^oki 0 

. j5C— o dili Jju l(jnWo" 

j^>Co ^jjl 4l>m!l Jk>-jl .^k 0 * i9l-»kka 1^9 O / * * kf- jk»j 4^i>- rtJuS^ ^glp llo9l C - glial “l 


— oLlx^Ls ^>JI o 1 q ^ 


1A 





ft «>4 I I 

A 4\j Lo»a 4^JL>- 4Li5”* ^Lp L£3^LlM \5 \ ^ t 4l>oJ 1 J)\ ^%Ap ^1 ^ L^J 

v 4 ^JL>J 1 4 Jci^J! j^a ^jj>6 { ^i\ 4 p^*J 1 L>i 

,, JQjO (^) 

The average velocity within n w second i^Lu^ill ^Lullll dx. j%xJI V** 

:» . 4XP oL>Jl ^3 V 0/ 4alaXLa 4i>sP^ o/ ^-**>\ * 4P j^*o C^ol-> oL>ol ^3 4j5^>- ****>>- 1 Jj "l 

.Jsaib 4^al>Jl 4oL3l J^L>- 43 ^_^>Jl (j ^ 5 ^^ 4iL*c«Jl :Sfji 

.lia 4*_<^U\j 41a LiM J^L>- l^*ia3 43 ^-*.«a*J>J 1 <J ^xM 43L^uJl :Lol$ 

lM'O 

^ Y r 1 0 1 V A <\ 

~^\ 4P ol>ol v— +>- ^a3 \ ol^o^i ^_*Xjo 

W, 


' ^■**» 


i=. 




.t 


,L 


^ ^ ialiil J^Ai- ^ 4 W ^ ^ 1 <J I if- j-JI As-jj I'i/jl 

■ Aolj £- ~ Aso Af-^,3 \ (^£^3*0 AAo^J\ O^Xj 23\ oAA - - 7 -^'- - ~ ^ AP^*3 \ — A****aliJ\ 


.d/^VA=i|xi + \-= > ^ .-. 


^ + -t= r _t v 

va = \ x va = j^jJI x ik-jiJl if-j—Jl = i^oUJl iiliM ^ if-jkidl isLdl 
^jLi> ^1 AAajM 0 i_i*iAa ^ if- J—Jl = i*^3Mj Aa>3)1 l j^io\!i\ J^Ai- if- jdl A?- ji ! 3jlS 

. iSjj»Ji e-A j ! ijj A ^3-“ Aao if-j—Jl 

d/^- IV = Ax i + \ • = /^.'. j^>-+ ^=y^V 

Ai = V X IV = ^ aW .--^aJ \ Af- ^d\ = Ajc*** 33\^ 4Aa33\ ^jAA 33\ if-jil^ f -- J \ i$l^-»*3\ 

Ijflll 

(3 ^4^ 3 ^^' JliJ' Ja>- JjU- 

6 ^ Q 

.AXP j.^ oL>ol ( j^j2j ^3 ^uJfilLa 4i>tPj cu / * AP j-aO C-ol5 ^3 4JiS^p- 1-b V 

. 4.$^>J \ ^ Jj ^j-° 0 AP^Afl.^3 1 43 1 J 
. laiai 4^aU>J\ 4jl^\ ^ 4Pj)LiiJi 4iL^J\ V 

43L—a 4^5 ^jj>- Jj-o AXJ Vi5 \ 4o\i3l ^3 ^ia3 I5U c^UjilLa 4 L>oo^ C-ol5 ol>Jl ^3 La 4o\jJol 4 ^^s>~ l)j>J A 
L5^ 4L>oJl .1 ^JLa "\ * 43L^a \ia 4*^3L*J\^ 4^al>J\ ^3 ^ia3 c \ jIaX * 

. 4^j 1 1 4^P j -^3 

I 4la>^-<Jl J^a \ JmJ Cl-wd>- c^la V* * L^lo 43l*4ujl t» > c t { j*,i^9‘>uo ^a Jsa>- ^3 Jjlo ^ 

^ftlag) aJ c 0^P^ O^ 5 4<>ialLa 4Pj_*^o di)S Joo j-y*4 ^ <0 ^ ^ ^o/ 4^1aX.La 4L>t*J L) ^^ 4 - J\ ( j-a 

^3 43 ^JcLaO ^ 43 ^ 0 ^ 3 ^^ *^“- 5 ^ A > 4 lo>^uJl ^3 v— ® \ 43 L^-a 

■ Jj -~-l-J ~>--cJ \ i^3 d \ 


ts^jiut ^lUI d. ^1 1 - dU=JI 


-V 4 LlJI s_)Lki_o 




ISLuiLoall :oiilill OUgll 

Jtiuo 

a ^U"‘. ^ a !-». * 1 3S . j ^ II Jj-uiIjJ JlC. .~«l a » >U" 

\ * Jjo OjL- Ol-L^S Al5^ L- aIs^I Sjl^tO O^o VV 4-aiaSJLa APj^*o SjL-u i! jS>Cj V 

oJ^j Ojl—u t (jj / ^ ^ * IgXPj—u C-jJu ^ * * AsU*^ A-alaXLo aJlsxju aSj^*CU Jj-o O^J- 1 ' 

aJ^^JmJ I Oj l. *.<■*> .l3^>o a!p^“s 3 AI»o 0 JSj l W I 4 Jlo P •■ .~ I ^ A) I ^ I • i Oj \j «■ *'o AP^***J I 

.sjLJl da* l l g"'»W i ) ^1 asL^JIj 


4 

iJU o 


^*< j ^ V V Ijr. a ip ^«u 


iJlj \ • 





i/. 


^ro = _ x v 


J^'^O 

t,45^J>Jl ol>ol obo^M j -*Jo 6 

c J Alajii JwLP < 5 ^ L* Ool 5 " 0 jL^< 

C-w>- t ^1 C^L>^ ^Xs>~ c ^ * * ^3^-° C«»i-3? 

OjU*- ^ ^ ^ 

1 xs* ^Sy^h 3jL-*-JU c-JL>J ^x>- 

^l<$\- « 6 /^r- =^xvr = Lr /^vr 


L-3. 


T - T- 

.^ = t 


jIa \ * * = l .3 
V ;. 


'/f 


rc 

“a - 


o/^ro = ^ «• = .£_ 

\ • • x_>- x V = Vo x Yo 


jljj A = j .'. j-^- = Vo .-. j-»-+ 

^A _ Vo = a ^ W * * ^ AP^-**o aJ^^»*J I 0 ^ 1 .*.<-*j \ ^ T * * t ^ 1 ^3 l.t»i.^ 3 1 > > 

ioU ( \ * + j) = ojj3 ^ 1 1 j 4iL^<JI C^xlaS sijllajjl sjl^Jl j t 

ioli’ (j = ojjjj jj-^j |^ 1 1 j asL^jJI (j~*j c->j>la9 isjl^*u j^SCj c 

Aji\Sn*=0 jl^l (A - j ) Vo + N • • = (N • + j ) V • .'. 

^jwa \ i** = V * x v * = ^Lp^L-.^J I as I 

j B 

4^j\j r * ajo ^3 3jL^- o^-i*3 L. 41 ? Oj-« c jj^/ 0 i 3jL>^ \ ♦ 

OjL*« aJ jj-"/ vr C-JiL ^ * * AiU^wO ^jS>CLq ^-° 

^ 4ji>j Jys 4-A^P 0^3^^ ^ J T’^ -JjV' C-Jis>J 

. Oj L.«.» J 1 o3jb l^Xxla3 43L^-<J\ 


^j-qAc. — oUx^Ls ^>JI cjL5-»_l^j 


V* 
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ft «>4 iU> I t 

«r rr - n i'ljiLoj Ufc 


«j g tr - r) u-jji — oJ 

:^iU J J>\ V 

J-a <j\ 1^5 1 Joo ^CS'j^o j\i / ^1 l&JjJLa Aaiiloa aL>oo (j J^a Js2>- ^3 ^»«^>- 1 

.O / ^ = aS^j>J\ a Jo 

OjjJ / rv-^° l&jljJLa aL>oo J J^a C-ol5 ol>ol ^3 iijj>Jo AiL— aJl ^ 

• ^v-^ = O^Jr* ^ 

= ^^a Afa*< jImJ 1 AoliJl J^U _ p*~ A 3^«a a1^s£*^ 3 ^ Ao 1 Aol APj.4*j Aj^^o a]s2^«*^x3 1 AP^*aJ 1 * 

AAa U 3 Aso LJ 1 ^ J — ^*“ Aa^ 2 .*.«.a Al^tP^ * ^ Ao 1 A^o 1 A£^»t*o AJ^^^o A^2.**^^wa3 1 A£^»*»a3 1 * 

= a^-^1^3 

jj-a ^3^1 1^*5 1 ^3 I^Aa V £ Aaiiloa aL>oo ^-Jjl*-^a J^>- ^3 <J ( j^ AS^o>Jo 

= aJo»xP j \ JoLa (j\3 c AXS "j 2 >- 

c ^+*>X 0 A3L*oa ^1 sa3 ''u / ^-**<V l&jl jJLa A^liliLa aL>oo a Js^>- ^3 J) J^a AXS^>> I Jo ^ 

.O j fl l * uU = A3\^*wa3l o. Xlj Aj^^j ^3 AL£'^-**> ^J^3 

?0 / ^Yi I^xp I^aap l^n^g*? ^j\ U . r o / ^1 oj\jJLa ^jL^Co j j«a 3jl^*< d-Jsllaji ( Y 

J o / ^ V V <■ C-o\o J Jo<^o c^gil o Jo/^££ AS'j^oj aJj>J 1 ^3 31*-^ ojl*-^ ^^**0 J 

<( j-a^!\ \jjfc Ojl^J\ l^Axla3 A3L*uaJ\ .AoU \ N 

N Vo A3L*oa ^la 3 Joo O / ^ V 0 O / ^ N 0 ^a dCS+j^j O AaJsalos aI>oo ^-oi^oa ^3 ^-^o>- 3 ^j>Jo t 

.dA3 jJ ^3^15 \ c 3"^ 

A>“3^ CJolS^ 1513 .AoIj 1,0 o / ^ v,o A SS'jjjj Ojl^ ^3^*“ Aaiilos Al>oo v— *S^ Ij Jr^d a 

.■i>-ljjJJ iolJJoVi 4Pj-Jl .IjJU ^_}Lj "s^iS J^Ai- As-ljjJl 

2jji> di3i Jjoj tjl y 1 0-Uj ^Cj / OjljJLa l£)\j lijLj ojjlj 4 j»SJj tA>-ljjJl k_JjSj 

IgnWtfi ^!\ jlJJia . ijji laiL*ji jl (_g jl JJ 1 o-uj \ Ap j-JU Oiyie^ A>-ljjJl ^*dJ^ 

CJjJiO (JjJl OAP-lS 3^3 l aJJLPj V Co / IjfcjljJLa AJoli aL>oo ljJo>wa Jo Aa3 ( j-a A>-ljJ 0-3^ Ij V 

4 J 1 SO 1 A3L*waJl Jo-jl .oJo-lj AiLsi s.uj d jja ^1 p Jisl>o y2 >- ; c . > / ^ \ A 4^s-j_^ 

.A>-ljjJl lj IjgnW 1 ) 

^3^3! I i^s i ^jLiJl jju Ails ol >iS ^jaLi i 0 / ?Vi lajljJLa io\j tiy>Cj_ sjL—/ Joli A 

rtiL^waJl 1 / ^ , *1 Ojl jJLa ^laXLa j^yZJCj Sjl^Jl C-S ' O iLolj y Jja 

^_iaj’ 3)1 ( J^s 5j \^_^J 1 ^jXil «05sJl 


tsjjllll ^lUI 0. ^1 1 - ^JU=JI 


v> LlJI jjLLa_a 




:oiil±JI oaagJI 


c4-oU Y * 3 J^j r O / ^-**<1 i^iaXLa 4 Aj><jo ^A9\ j£23»~ ^3 (j ^a 4xS^o>~ 1 Jo ^ 

. A^£2-fa*^X^3 1 4Js j\ JoLa Jo>-jl .ol>o^h (j-*-^ ^3 J-oli 1 * 3 J-<J 1 ^x)l 4P j_*J\o 

jj-a 4ool *LoliJ\ J^3»- 1 jIa VI ^ia-fli ( j^Lal ^y23l <S> _y -*^ 3 L5^ 4L*oo ^j£~*uJ* J-ai*- ^3 ^*>->- ,iSjj>Jo J ♦ 

.4X\j>P jljJLaj 4J>\ JJo*^h 4XP j*uj Jo>-jl c4ol**«U\ Juol^Jl 1 jZj* 0"\ c j5^pJl c- Jo 

4^13 Xla jjj>oo^ J) ^a ^jO? ^s>o ^ J^a a5^j>J 1 f 3jL^< O^Jo ^JLsl ^ P 0 ) c ^ J j 

c (jo / ^S"* 0 £ Iaj\ jJLa 4^1aXoa 4P j— o ^>o {j* < > (J, 3jL-*» l!jJ>Jo CJolS”" 4ii>JJl (J-^ L5^ ^ * 

^ jj\ Jo>-jl *l^ / u 3j\-^«A3 4^«J\j 1 3jL^*A3 4 p cJolS^ ISU 

jJi>J Uca U$S^>J jJ3l>J Jj-a ( j-a ( jS^ OJj*-\o 


bLujJ 



((j-a^Jl - 4Pj^J|) ^o>^La Jiuo JjUuJI JSCjJI 
^Xs>~^ O / * l&jljJLa 4o>\jJo\ 4P 1 Jo 

:Jo>-jl .4 o\j \ N * 0jJ3 ( joij ^°. O^* 41 
4l>P 1 

.J^L^o ^%-«o>tU ^lalLaJ i j.^y2Sl'ji\ jljJLa V 
.^40>Jl 4-J^Jl 43L*oJ\ ^ 




! yiC hi] jj/^nY 

JP^^o ^ c 0 £ * 43L-u-a ^ Co/ N V * Iaj\ JoLa 4i^oo \ ^3 Jot^2xJ 1 Jj>- 1 c ( j5^ L*< Jn^?a ^ V 

^ jj\ v ^^*>1 4JJ^3 JJP •^‘’VV * jiL-oa ^i^U-a c^+*> V^n * jiL-oa 

.4JJ^3 ^>JLa^l ^15 ^j-a 3^5t^23l ^3 J.ao^<J 1 jJ^oCs-^l 


ip^JI 



I^JLcI^j] JiilQj 

jj-ojL-^ aS^j>J “ 4Pj^*Jl) ^o>tLa ,JiUo JoUuJl 

.(dAi>U>-^ ^*^3) Joto i o* 
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.‘Iwol jJl aS jjul jS 4 
<da9L»Jl aS y>~ <L*>lj.> 4 

. JjL-V isjjiil jl 
4ijLjill aS y>~ 4 

■J^ 


I II 

Free fall y- Js> yu* 4 

‘Lv^jVl i-J.iLi-1 aX^zS- 4 
Acceleration of gravity 
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j^> dJULjo lao ...'i Ldlc- ^jJl L 

iLo^j 2^j i e u j 0 1 i — - 1 ■> l d^^L*a a3 Lo^l i j^ado 

do/^ ^ , A j^j^Jda dolo \ Jjt-J Jj^fl LoiL- jaJlo As^Aj ja>- 

. . . I d^Lok^ j 0 . -a L do \ ^ , *\ l ^ ‘ aU * y*? * *a {^^^-1 A**o lo d*j^ c j ■ - -a L 
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1-^3 Uco 

(JrfOjVI g.Ku.1 jl UaSLxi A.i.11^11 I • V^i 
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Jli° (- 
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^ylsaj (j\j jUJ\ j[cjwj>o a! jjJo>-^ jj* :Plane vjigimall 

— ^*a^3 ^ ^»a^j ^^o \^3 1 \ L$ . ^^ 2^*3 1 oAJ J ^^Lp \j ^j2 j A*3 

^ ^ 2 1 Aj^jo A3 ^a^J jl ..j\ ^ jl -o^ 5 jl 

^ (j ji S X^ a ^1 ^ Cl-ijLa ^Lp Ajl^>- £*-**>- l j* a J^A^*- 

...jl jl 


coU^a*_< 3^ ^331 A^xAa ^p* .Space (eLoxlII) ^zIjxlII 

.4^*3jAJ\ (Jo>T-a oUw«*>va3^ 



Jduo 

:4jSh aj^Sn ^ ^ . jjiaji jsCiJi >b > 

.! rtlg jJU OUi^aX>twa 4j^J k__»x5"” I I 


.UJ t > t f jj ."W o.'lj ja; oUOix^jJl 1 V 

.! rtlgfl Jlj ^aJ Cjlj^jXaaa 4j^J k__»xS"” 1 ^ 

. lia i l t t ."Wo.' \j Cj Ij 4j >\J k__kXS"” 1 * 



J -^ 1 o 

Jf <JT‘ ZT i 


I ‘ 


JJ I 


f - 


ts^jlUl ^tui 0. ^1 1 - kJU=JI ^ 


AT LdJI J_jl_ki_0 




f 




^LuiJl jTLujJutfl : ojlJIjJI ougll 


i_U~j 6 * Q 

:iJ^I ikJ^I ^ *i JjILJI JiwJl jJj V 

. I Ala So ja j ^xl' jS~ S' a-Xt- S I 

. 1 4.1a aJ i-i Igla Aj^Aj J> SI fjSCjxJlj oU 3 -Xf- S V 



£|>JI j « *j5 -«. .. a ,Jjj <Ls!AaJI 

: J^rl ^ V^l cH^I J-l* 



^ j\5^xJo j 
^ jlS^XiuVj 


^3 <jUjb QUUi^-a Ujb i <jU«JU. 

ijUib U-& !^j 1 jj! ^^oJl <jU«JU« ~ji-x 

U-^J 1 ^ U I ^ Lowta&W« ~ji -r 


.dA3S ^**^3 .^j*o l)U3U-juJ\ J) \ .31] Li jjSzlcu 



£ I J$l\ ^ ^iijLLA J (Jj-i 4 ^MsJI 

:J^1 ^ iJ^ 1 J^VI >1“ 


j 



... ^^3 l^S" 1 

. ^3 US" ^15 ^ 


^>ifc — oUx^Ls ^>JI ■ r « 1 q * * 



i - r 


I ^ ljLj^uuXI J tl>l (l>tl 


4ilLLoJI ^jVI 

: iftl Jl£J&l Job 



= “*^y rf t 1 ^3 ^IS^-c*aO ^ ^ \ ^ 1 ^^3 l^S"^ c -*^’ w V) ^^-*.4*-^] 1 

| = — r^l — C i'2-’>~ ^3 ^)IS^»4^*0 ^ (^ V ^ 1 ^ 3 l»^S^ C i^) ^ ©*-444^>j 1 

(f) = ~*<j^ f'l — o^* ^3 (^15 ^©*o 1 ^3 **o^ £ ~o^ 0 Ij ^*-4A*-^J 1 


f 



Jiijo 

©l> J^l r ‘ J-iaJl ©iJl J© ® 

= _ >~ <—> ^ (^^*-4A4^j i n <~j f ^ (^^*-4A»-^j i i 

— —>- LJ I |^^^*-444^»J 1 H _^>- U ^ ^^^t-4A4^j 1 V 

= _>• v_j I j £ — J s n i-j ^ ^ 

= ©m©r © 

^ (^^*-4A4^J i n —>- o ^ 4A<^J i n <^j I ^ (^^*-4A4^J i 

j^ji-O 



M * 


rc v 

{(*} * 


7 ' 

(p > 


,_Uj ij\ j$u Q 

©Ul jS©>b r 

= — >“ — >“ C-J \ 77 f tta-J C-J f \ I 


=©©6j^' n_>. v 


= © n © * 

= _s» i 1 f 1 n 7-J i_J * 


ts^jlUl ^HJI ,_i. ^1 l - ^JU=JI © 


«V0 LjJI j_jl_ki_o 




■uai j : iuJljJl ougll 


m 


ci -n u^jL-oj 


m 


= -o^* 0^ c ~o^* / / l) 

= ■~*^y l) O ^ ^ 13 (j \ IS”* 1 s 1 ® 

= r J H ^ J jU r J // ^ J ^aX-uJ I jlS" \S^ T 

-o® jU (j> — "'O^ D-^ i«I' ■•■■•■>■ i^}\j C jir isi ® 

l**cJ J) \^*j2^«-<J \ ® 


.©J^- 1^2 4 »s\j 2 X^ ^Lp 




^Jl ^1 *v 

.iLa^Uca oJo-^J dXsJL) I 
.0 Jo-I^ 4 »c\j 2^1 ^JtP O^J ^ 

(2) D ^ 3 ) >Xs>~\ 1 *5 jJjULJI J«o\j V 

^ f V ^ J I 

^3 * ^ * 




. < 



-Si 



:JjUuJlJPiJl J® 

t. > c (J 3 f c J (jlxi^lji^a ~sj& c ~^« 

:^y UU <■ ~o^ B->- 

— — >• * I 1 H 1 I 

= — >~ LJ I 1 fl —O^ 1 ^ 

- >“ \ n \ H -«^y’ 1 

:^i> J^I ^ J-UJI JSCJ5JI J*l* ® 

\ 1 1 ^ V— * i 1 I 



= l*-J > l 1 O l O •*— J f 1 

= ^ —>~ — i n f o o I i ^ 


*g- — oUx^Ls ^>JI ■ r « I q * * 


«rv 


i - r 


^ J C>1 (I>tl 


cjUJil^ y J c ^ J (jl ^j«£? jJlo ^L> OljLxSl ^Lal (X) 4j>op^23\ SjloJl ^Lal (^) 4-a^Ap ^*2 ^ ♦ 

jyUcu r J s J jl r J // N J op 0= v jn^J jis' lil 1 
^d v J Op r J = -^n r j jiTisy * -W/,J Op 0 = ^«n N jjirisi V 


-o«//^* op 0 = ^n^-o^'ii A 


</> = ^n v j jp -**o r J jtf isi a 

oULpOa -o 3 c Op = -O' O^ 'H 5 

I^yp l^a (_P^ 4 jL>-^I I jj* 


^J^XO 


V * Op jO^a ^j\ ^ 


:U o^*J O-lj (_g jO ^9 0-*J WS‘> (^' ' ' 
OjIj ^jO^a 0!i\j ^ Q p Qj: I 


:l»*^jp t 


t J) ."W 8 I pi) ^jO^a p^lOl (W 
pUbUaX-a 1 
O [ jp-* 1 ^-OOa ^p plalslOa ^ 

jir ' p ^ 

(f> = ^n UT 1 

^^OaJl Jj^Jllls-va jj-XxJ ( i _p c ' 1 J ‘ f ^ 

plS^ Ip op jl^jla r J t J oUpio^Jl H 

0= r jn,j 1 

.O-lj !_5 jOw 3 la.g,«A>o V J I P ‘0 = r J n ^ J j\T 'p ^” 

j-'j ijjo i V r J c ^ J t (p = Y J n ^ j pis' 'P * 

UlS" lil J)\.o^L.4w<Jl ojSC. >o 

f- ^ •p^ij'j-'- 0 Op" ^ 

. O-p ^P plaJL) ^ JjOa ^ 


k_> ( ^9 plalsUiO V 
i_j t ^Lc- ^ 4iajJj ^p plS^OO * 

-O p-a 0 ^^“ <p® O^j V ‘ f ^ 

(f) = ^n “ © 


-lj ^jO jjo pUip r J U J P 


•opp^o^ 


ofLcl^jl jipifiV 

^p ^p!i\xj p ,_£jl^a o' '-p '^PUij olOL,^ op oU^o^a 4j’!i\j OjJ^Uij 4jl l j^> ^ 

:oJ->-lj Alaaj 


ts^ilUl ^lUI O^JI - OU=JI 


«vv L_JI j_jl_ki_o 


Pyramid and Cone 






lldU 9 jfub (' ^ 


J ) \ Jjj ^ 3 s 2 j ^ ^ <Xx 3 \ ^XyO.> 

A^oCC] JjcJI 4-o^\j 

l^g ? (J-*3 ^1^2^31 ul>ula 

4 v. otSC-^J 1 ^Jjla c I \^ 4 >- 

... 6, 

a»<J^ ^ te\3 1 

. I ^ ^ ^ ^ %~** > ^ i ~^3 1 A^C-c*>*o 

4 j^j 1^ 4 jI A^ wJo JjI^JI ^Jl^wJI j^o 

ila^-V t <Wjli 

U>^JLa J5j c j^lLllalo 4 jI j^Ja^Vl ^jJ-pIS * ^ 
.‘opb jSCl- ^Js* 

jjb *J!te> J-»3 4 jI jia^VJ ^Jl>Jl ^Ja^Jl * Y 

^ ^ ^ v** 1 ^ £- oIA^J ^.«3c2*.4*c.o 

.^_*4.\ * 4jl ^£2^4 . Vi 
? 4 jl o^Xpli ^ia 3 J 

a^a 

AJL) SJ ^jjl ^ . 4 4<J>T^3 1 | «%-44>1 

. \ ^ \JL^3 1 I ^3^ 

? 4X^- 1^3 \ ^ >^13 a^^-4*^ O -0 ^ ^ **D {j^**^* c3^ 

. ^-44*3 


fD. I ? i i ■ iSq in 


^UJl ^ jjU — ^ larAl jjkl — ^ jjLI 

.^UJ! J oj y> J.I — J oj j>til — 


c 


) *-~>cil 




f J^ 3 - 0 ' 


<U^»u ^yA 

4^*J>\jj C->*)\5\JLo Jj>- j Aj>- Xaj 4 
(* i jd\ y>- ^l-bsxl^L iJL?*- j 
.^jlflJl J sj j>til j 




Pyramid 

r>»< 

Cone 

< 

Lateral face 

^U- te-j 4 

Lateral edge 

^U- J)j=~ 4 

Height 

^LaJjl 4 

Slant hieght 

^U- ^lijl 4 

Regular pyramid 

>JaIL* ^ yt 4 

Right pyramid 

pjli ^ j^> 4 

Net 

4 

lSj 5 '- 5 * 

Right circular cone 


vJjUuqJlq Olq^DI 


4^XJ& Olj^l < 
‘Lvq-l^- 4 U^*'l>- XJl ^ 
‘L-o ^a\ jj 4 


u 


^-oir. — Cj Lu^S L jJ I ."'1 Q t \ U>*t 










Pyramid 

LpLi j j\ Lj^j La jA | _^»t j o-Lolj ^ ii jrJdj oliJjU (_g I 4^ojl ^«oj taJolj o-LpIS 4J jja 

. 4 j_LpU -i^ a p *^L-a 4 ' 3 -Lp v_ ■■■,.■,•>- . . . Lw^aLaO ^1 

JjOpLdo ^ 4 ^*>l^j c ^aaLao ^ _a>- *. i I * ^JjLlaJ! ^3 . 

ti 1 1 ^ oliliajl ^jio*a Lateral faces 4 ^*jloJl 4 ^oj! t -& J -o > > t ^L^a&Jl 

t f ^ Lateral edges 4 ^*jL>sJ! 43 jA-\j c f — & ^ c _& i ^ 1 J _>- ^ t _>- 1 1 ^ 

. ^ t i ^ t ->- ^ t a_J ^ 

. 4 j.Ip\S JjP- ,ja! j Jju jjfc ( j ^) height ^Jl ^Lsj jl 

-Jj-LpU) Jo -1 l j£- Axj jjfc (^ Slant height ^Jb»tl! 


J t 



Regular pyramid ^v.a Jt ja^JI 

. l^JlP ^ Jl ^>1 j ^4 ^ ^gJl ^ j^^xJ I ^3 ^4 oj^ jA ^ 1^T.>,4 ^\+/2a 4jAP L$ ^Ail ^ j^Jl 


f 


o 


^*1 -i^ a 1 ?t: 4».)1 ^,L^a,o,)l 

oLljjj (J jla}\ AjjL^Lo 4P^L*?I 

jA b'^ jA 4 j^LwJL« 

jl A>-\z 4^3 ^.ti 0 yljjl 

. 4 ^>-jbl- 




aUT* *11 ^ 

. J >J! SajLou 4i^o1 - \ 

. 4A>1 kiaj SajLoLa oUJiU ^j)?3<a 4^*jloJl 4^0_jl " Y 

• 4jjLoLa 4^JloJl oLpliij*i/! " r 

IcLoLa nh- 1 1 In 

1 ^ ■ a ^... 4 . 7 ...-, ..a ^Lp Lo '^ a-P ^ ^ a-Lplii ^J-P ^ 4 I ^ - s jULwwoJ I 

: jU oJlc-IH^I ^ ji-wo j^Jlp jlT 1 JjliJl jSCiJl ^43 

coc_j_L j ^ t (j- j -L j ^ c fy -L jf ‘ t -L 

•O (_5® ^4 j'j^' ^4^ j O - ^ ciiijl jj$ : o,J 

jduo 

JP-lflJjlj JjJ^pli J ^ la7 ’■ a ^ypljj J _»- 1 i f ^ \ 

. AS^J&jS (■ 

J^JIO 

i _s- 4_>t -L j ^ .’. *\i~:e ^pUj ■.’ 

^-“’N ^ = O ^ 1 i ->- ' \Sj^ jiaaj j C-^o 

(?l SUJ) -O C_J _L > .’. -O S_J !._4^>aXLa tjGjSD 

L5^^“ ^4j' o - f 0J^4. J 


«v«v L_JI s_)Lki_o 


^1111 ^liUI tjLt^JI - t_JU=JI 





^Laii 3 2u,a^li :dlJllll oaagJI 

k_J jJJJ C k— > i (3 : _>- i 1 i A 

e . ~ , ' 


'• x y = i y = o*d ■’■ 


y ^ c* — \ _L_ j ^ . 

j ij> ^j' LP' ^ 0 “ o ^ A •’■ 

= v (o) + r (\Y) = r ( 0 * j) + v (j = '’((j- :jj$oj 

_»~ 1 > t ^ olSCji JjULJI JSC-iJl j 

(_Uj 6 ' Q 

isJ^plS J jis Jo-jl 0 Aplfljjlj i^uY * Aplajjl •» jj" '■ a ^p\jj ^JA J _»~ t > f ^ \ 

Right pyramid ,*jL2N 

j j aj-x&Is ^ ^—1 j ^0 ^ ^ ^ ^0 jtf 1^1 L^jU ^ 

i^a 

■ j—,3 ^JA ^ Wv* — ^ 

? 4 j_jLwi ^UiJi ^§ 1 ! Cjlc-lflJjV^ JjA “ ^ 

aj jL*ju olilia ^«>- oJ\ 5 ^ lij^ is ^>- ^J! |» b**. s l«o jjs -AIa a^aa-^Lo 

.a! O-U-li Ig^a (jl j jSo J c^^L^SM 



Cone 

t o-L>-!j Jrfl Jj ( ^L*^ ^J>P S^-l J S-lpb 4 J ^A 

4 »a ^>J| 4 , s»Aiw ~ qJl ^2 aJI ^jj 3 ^jl^ei) -w*t rS ■ «J 3 

.i 3J J! J 5 " l_i 9 jJU ^x)lj l 4 j-lplS <UuIj 

Right circular cone |«jQTI JlJl 
. jjamS .uSUJI J&-\ J ja- iLsLS" S jji ajjIjJ! j»jIS oJ^s oUj^ ^~*d ja 

^ .j^laJI ^jSIdJI iajj-^^ll 

cJiiuJi ij r° ILsjji^s JjUuJl 

: J^s>C3 j^s^cS y-> [ J^»- iLslS^ iijji 1 1 Aj 

frUjl ->- a! a,a J 1 t f ‘ — d“ I ” ^ 

Jjis ^jL«j IjA^iaS 1.- i.ya j J ^jisj 1 1 Alajjj Sjjli jljjjJl 

S^XplS — '^ ->- 



■ —ale — oUx^Ls ^>jl ■ T « t Q > > 



r - r 





JIjuo 

• Ajjjli j]e23 1_ Ayaj J ji s Jo-jl 0 4£-\jjjjlj ip W «U^lj J ji 5 iJli V 

J^JI^ 

y = y c (J^la 

a y\i jbs ^_jL*aj J jis 

V ^- r J = Vv 

■U = v (\o) - r (\V) = V-'- 

^%— * 1 A = . . 

j-^-j o' Js 1 ^- Q 

*U_*utj J jisj V 1 Aplajjl JsjjixA eJ^f-ls 4 js-L*w 3J Ja^a-va 7Z" 4JV-b -Xa-jl V 

,jy>^tS' s I J^>- iLol 5" ijji yJLySj _>- I > I jli lil .->- ' — - t- iy!~'.a^ t _>-l — t it I C-Ju^_>- 1 i t:j£ifl 

?^jU> iS^y^ Lijj 

dSLuL 

L-i ^j i ^ \Ji3 \ \ j ^3^ 

JjUlaJl J^tLiJl L5" j5>Li3l «ula>jjj^a 
ji--l j J>) J=^l= v l-\ 

^UJl ^kJl Ji*j_». vt JjS'jJI - T 
'^ , 71 \ = _a>- *. — i c Ja>j^>s^D 

.( o-U-li ^ias J ^jia -^) 

■ j t Jj^ 5 = " r 

jiix) (^5) 




(-y- = 7f) .4 £-\jJjj 1 Jaa-jl tellaxj' OljLJlj UlsCl^a 

cKJ' .3 

: jl lap-^Aj aSCj^ jja 

^—v\ = f ^ J^la = J j >3^ 

.^ii = f aJ^P-ljj la^>va 

■ ^y = j->- J jia = Ja>jjix*3l s-U-li ^ia5 yJl-y^j J ji 5 


) ♦ ) LlII ^Uu 


tsjpiui ^lUI ,_i, ^1 l - ^JU=JI 




uai J I :uJlxll iii^gJI 



: j jSC-S JjLiLdt jSCiJl J-*2 j>o -kjjiiaJl dSkoi ^k JAP 

0 ^ Jjk = -kjji~di 


Y - j' 


n = ^xO-xr;. 


u = if 71 x -.- 

X y-Z = ••• 

*-TV U = ^ va x m = r (v)- r (v\) = .-. 

' V Y^£- = ^dLiiJl(_5jjljJt -kjj^aJ 1 ^LflJjl .'. 

cUj O' Js 1 ^ Q 

As-jl 71 \ A = i_j ( J ^jk <■ = I ^ jlT '^i <k>La)l AiLiLJl ASk_iJl T 

.OLoLsO X "Aaa-alj J^jk ^ ^jLisJl -kj^^aJl :a>^>^> <a_J VoJ \ sjk*Jl Jjs : nil Li jjizuzu 

9c (r -H u^jL-oj z® 

:^ kr . J i ^$ 3 ' ^ ' 

• As-jYf 1 AJP La V .A-ol>Jt A£s-jl AJP La I 

■ A3jd>-I AJP La * .A^ok-Jl AJp La ^ 

Ai^Lf- OLoLsO Jjjiso J-® '"^^LajJl l_rOOJ ■ 5 -^ S ' '-° -SjpLiJl ^O^Ls- SAas-lj i^'o ^j-&LS A 

Y + t_i ' iOp = ( j^>jJ jjl iOP + AS-jV ' .AjJuO^a AflkOa Aj Jp\i _^Jo jl 

jS^\ J\ jk*&\ ^ aJLJ' Ji < *kr.Ji ^ J Y 
.^M^liSjl ^ .^LsJl Jjk 1 

.yjUJl * 




. ^ok-Jl a^-jJ 1 ^Lajjl jjdi sLLuiaJl 0 ULJL 1 

• L^-Ubjl ^j\S ^jjb Jsjjj^a JSL_0 Aa-O- :dJlgj^JL izujJl t 

.Aa_0-Jt ^-“’Lj J _jk a_—ad>-l ^-^VOf ,1 LgjJplS Ja^>vaj 

YYV ajJp\S ^kO J jk (jiji- ^jjz) jS^\ ojasJl ^yb :Q~\hiiilL izujJl 0 
pLajj' As-jl c\ jJOi \AY ApLjjjtj cl 

j* AskS ^^k; *S\S ^ y\s -kjji^a A>dUl jU^I ^Jdij :nr linl li J=ujJI A 

^ \ V Ajpli jks J^jk ^Lks j5Co ajl jd>JJ JjLsJl ejjjJl 

^Lfljjl Ja>-jl .^>- f a I > f Ajpli (_£ jZs Lkalj jja^a^Lio C~a>o T ^-aA 0 • A^s-L^J 

. [ Ajp I i ^ks i^Ayaj J jk x A*a^5 J jk y = ^LkaJ 1 As- L—a : ^5^ Aj ] . Zj jO^aJ 1 


— CkLiJaiLs^JI . ~ < 1 Q n U~ 





fix 1 y'i'i I ng III 


(‘L^sJa^Jl) <uK)l 
.rfjUJl J 9 j ^ Ia"lll ^ jjtl 
<U^ljj <Zj*SSdLa f>~J A ^»- i 
4 xj &L>- j 

(* lT° cJ^ 

.^-SLdJl J^j j > tilj 




«twJl^L| <L>-L*JJ i 
Lateral surface area (L.S.A) 

aJlSvJI i 

Total surface area (T.S.A) 


vJjUugJIg OlgjUl 



Surface area of pyramids and cones 


c^jUi3l ^^3 1 CI^oAjo (jl 

4»J^3l 4 l>-L«x^J^ 4 ,-^jW-JI 4^-U*c^3l (Jjk .Lo^Lo jS" 4 ^^Jw 

^ j .4.*.<3 ^£^}jl43l ^%Js2^L*»^3 1 ^^3 I 0"^ (3^^ ( J 1 ^ 

• • «■ 

^j^\3 ^LclSUl A>LWl 

^£4^3^ c \j3jJb I 




4^ol>Jl 4 j olxll« 4-^o\j>Jl 4^-jVl !(jl Ja>-V 

J = l^Lo J5j 4 j> jLalo 

:J) (j^ — 4 jlL* 2 3^1? ^3a*I»a ^^3\ o4£-l3 

4^o\j>Jl 4^>-jl Ol>-Lu-o 4-^oU-Jl 

J x ^y + J x ^y + J x Lr ,y + J x Lr *y = 

J(Lr' + L^ + L^ + Lr')y = 

.^oUJl x ^J^3\ 04p\S Js2^>^a ~ = 


.4j4pl3 <4>-L^ja + 4! 4^uU>J I 4 ^-LauJI 


^^13 4d^3l 4^-1*44^31 

fiJsii ^ 


. ^oL>cJl 4 pLL j! X 4j-Lpli lh.«.>z-A — — ^ JJ 4woL>cJ! 4>-LwwoJ| 

.^JlpIS^Uo + = ^S^IS^UJI 








3 : ojlJIjJI osagJI 

JlJUO 

.4jiSvJl .dAlal ^xJl aSAAI ^ 1-XiwA \ 

pji <Q 

.^ialLa ^pUj ^^3 A$L>Jii\ 
.^ujSX 1 = 43^>- J c * 1 ^aL *2 J ^2 4-so^-a 4jJpl5 

.^o\j>- ^Aajjl f C C-« t > I ^ 4 j>-^)I V 

^ujO = _& f t, > f v_.C.^U _j£ .’. 

(_at) - T (^f) = r (_a ^) jl ^ 4 j jljJl ^jUJI f _a ^ A ^ 

ui = T (o) - v (\r) = V C ) 

N V = -Jb ^ . ' . 

( ^ ? ol>Jl x oJx-1231 Ja^>o3 y - Aol>Jl A-L«Al v 

T ^V1- = \ V X (£ X \ .) X y = iLoUJl .'. 

N * * = ( \ • ) = ^ 04p\jj 4 ^-L^c 

ri* = n * 




Tl* = .*. 

(J^-J 6* J.9^ | 



.4-^l^Jl 4 £j>~\^a d\#\j*\ ^3\ ) 

fO-iLiJl *LUSUt 4^1ufc^Tl 

JjUuJl ^9 ^J>Ui3\ 

_J>- o J ^2 X Vi j I y = _>- v 5 I q)\ 4j>-L-^a 

1 0 JP I3 Js2^>^ X (J — = 

i? J n = -j> n't * J X 

4 j J p\J 4j>-l^a + 4) 4^»o\j>Jl = J^^j>^-aA3 4*1^31 4>-L*uJl 


pi&j Bj 


J 71 — ^UJI Jpj <L*jl>tJ! 4^-LwwwgJl 
(xf* + J) 71 = ^ \y 71 + ^ 71 — ^LaJ) ^ c^gJJ 4^-L%*wgJl 

. 4j ^Ja3 » J jb \J l <Uw»lj J ^2 J ^i.^w>- 


^>ifc — oUx^Ls ^>JI ■ r « 1 q * * 


>♦* 


I" - 1 " 


tla I J I qj* I *L>- lad I 


Jiijo 




J^II <5 

J Jj^ 5 oU^f 

iro = v (\o) + * * * * V (v-) = r J v 

'Vo = J ,', 

o = *^> t *^> J 71 — '.' 

x ^n?V 0 = 7l\ 0 x VO = iLol>J\ 4^L*J\ .-. 

(_Uj oi J3^ O 

.^-u\0 ApLsjjIj *W^lj J ^jli J rtJiSOt -Xs-jl V 

JQjO 

«x> *LoL<Lj\ 4 -s^Ap ,^.^-jfcJl . Qjj-Zu d^ULo 

• AS^LIw- 4 fijpljj dZaJb ^lp 

J)\j l^Jp c4j^_scJl (J-o\ ^x! ^L=jliLa 3il*J Jc>-jl 

. dad>~ Y * * l^Ls »X>- \ 

lMO 

= 4j^LijVl <kz>~\aaaA 

^V-*' 4 ’ ® * = t ^-‘■‘’A * = (J I ^ 1 

7[\* x o* = .*. 

x ~* 7 Ii*" = 


n\r- x o* = .*. 


r 


7l*\o< 



r 71 \ * o * * = 7r(l o * * + i * * *) = 4j^LijVl 

l*^w,v = r- x r,m = £j 

lK 2 6* Q 

V * d£'\j£j\^ ^4) AA 4j JplS ^2aJ>gA ^>IB ^ P y?a g>HaP T 


WO LjJI £jLta_o 


^liui .jl^ii - l_jluji 




uai j i :&j£Jlill iiugJI 



wz r-n u-jjl_oj zm 

: pUU ^ CjIj C-£Aj ^ i -^r“ t JJUj JpS-»^ jSCjJl V 

= v - ^n CD 

= ^n"© = ^n ^ * 

->- <«-J t -J- i~J i-AJ 

= ^n -^n -o- .9 

.sUaji*!l oULJl *»a- ^Jfc JSO ^JiSvJl Aa-LiwaJi Ja-p V 



* 





\y 



1 







^ V ^ 4p\j2jjI^ ^ V ApIS ^**A*Lfc*» ^ 

r - 4JiO\ 4 ^-L^o v 1 

^^JL<Jl ^jl^ 2 _<J I J»>-1 Cljl>w-a C«a\^p ^nZ^tQj . ri r 1 1 r> 1 1 1 J^jjJI 0 

.3^*P \ * * * ^ J 

.\~fyZ>- \ 0 <AJLo I 4jli^j (jlS^ ^ (JJ)j^^ <—■ aJI^j v 

V \ * 4Jo pj 4jpli jla9 t_ i.ya.j J pa ^ jjli ^Ua9 jSs-i PlP (_£pi<Jt (3jpt p° Aala9 C-o pa "l 

.JajjaiaJl £pjjp Ja>p .lajli Lpia Usjji>vo £piJ 

.(jjbalplj Aj^SpJt aXj pj * _& t ^Ua,fl! 1 ap 1 2 pa9 >._ Jpa \2* <■ ^ — ® V i^ y = ^PaJ^l 4a-L«p 

. V ^u 7l\ Oi rtjSsJt 4Xa-L*a3j i^-^A 0 *W^lj Jpa jlS" Ip <p\i Jajjiva spli _^la9 i-i-yaj J pa Ja~p V 


^-olc. — oLlx^Ls ^> jl CjL5-»-i^J 






Volumes of pyramids and cones 


(tv ] g’i'i Lbqjn 


. ^ jjLI ^ 

J j^xll ^ 

<y J 5 ' j*-^ iju-j 
.ajUJI Jc>j ^J aldl ^ ji>l 





Vertex 

o"L> * 

Base 

oJlpIS i 

Face 

4s>-j i 

Axis 

jyi < 

Radius 

fi£ t., S ./? > i 

Volume 

* 




/ 


/ 

/ 

/ 

/ 

/ 

Z^-- 

f 

\ 

\ 

V 

\ 

— - - ' 

- ■» „\ 

p..... ..^ 


^512)1 (jl 

. 4 ^Jla]l 4j jjljJl 4 jl ^>^-j 

^>i>- aJVju ^*^ ? *'“~’ !> 

(j-^J AjJ^pIS 4 ^-L*w« ( j^aj a) (^iJI 


aJ V J o ^j U i3 1 Js_j 1 jj jJij’ ^W:,.,'i Jji 
Aj’J^li) A^-L»j 3 ( j^j5j 1^5 Ajl^pW 


bliiLi 


.^'LsjjVl ( j-^aj (J OAplaJl A^-L~a L^J J AjjULjl 
j jJLL J ' J ^“j-^ l£>®' a ^JJ ^ 



j** - 1 



jH 1 







^jls jjJlio c^Uj ^$3 

. (■ 

.Js-\ ^ £jiic 

y Ai-jilj jl jj'jfl oL^-o ^j^3l "Y* 

jjVl oL?-) oU ^X^*3l jl ia^-*i( 
.C->LaljJ&l Aj^Ij 3Jol*J j j^3l .. ‘ ..< J 1 £^L*3 

' 11 . t t 

p-^j'eS' 


(^) ^ O-Xpld A^L**® ^ m j 3 j aJ ^£. 13 ! j ^ wJLgJl ^ 

■(^) f^ 1 ^j' 









© 


Jsji 4 j>-L*wo 

J jl?j tj 4P^L^?I 

LSj'—j 1 _r l 

iLbt T -A 

0 ^ i 



^Lai s tdlJlill ougll 

V olume of a Pyramid f 

P^ Sj 

4P lajjl 4j J^S-li i»-L*wa J3u ^g3l ^>t>- 

£^ x c3 y = J\ 

.^\ ^\J£j\ (^) 4 S^P-U^t a^L^c ((3) O-o*- 

Jduo 

0 ^oUJl A^-LsjjIj t^u\A 4j J^c-li ^L>i Jjis ^j£-l>j ' 

J-JI-O 

(i3) aApli a^-L*^ 1 >L~>- 

4jUj_a AjAf-li .’. PaZJLe l ^£-\jJ ^J^}\ '.' 

m = \A X \A = (3) ^)l Sap\S 4^-L^ 

(^) 1 >L^>- i^LiU 

Ojjp\ii r (\o) = ' , (‘\) + v 

r ^t‘ Ui = *(') - r ('°) = \ •’• 

^ x 3 y = ^>- V 

Y~\m = uxrvixf = ^)i^>- .-. 

cUj o’ j$>^ Q 

.ellajuJ' CjljLJl li A>CL^a ^->t>- As-jl V 

v CD 






4jl ^jj\i Aj o^i -Us- !j3io 
:<j\ A>o y LajjVl ( j^js 3 i-Af-UiJl a^-L^ L>_gJ a*jU> 

.Aj^jla^Vt P s ?^~ y = 


^>lfc — CjLlxiLs^yll . ~ < 1 Q n U~ 


>*A 


£ - r 


Ual I dsjj^XSj j4 ^ I 


Volume of a cone 





AplflJjt ^9 AJ AplS As-L*^3 AAJli (JjLuJ ^>t>- 

Jsjjix*]! (^) t Jaj jix*3l Ojj\i jia9 i_A*aj Jji» (jp) C-»^>- 

ja.j oi j 5 u Q 

sllajuJ! oULJl JSCjJU ^j>^- Y 





Ajpli jlai <. A*a‘i J jisj , V Aplalijl AAa£ JiP aJI A$s^^ Ll jjloJ Lj JujjJI ( Y 

asc^-ji aJuT j\r 4iiiS" Jo-ji ,^\ , o 

J^JI^ 

*-">£•, Y = ^ c = \f <■ 71 ^7 = V 

V-^,AV\ = (i,V) r (\,o) 2L = aSC^I^^aJI^ .-. 
' r / r «,r= '" ^ 


. jj\ 4i\iS .’. 


^,avi • ” ^»J\ ‘ 

(_Uj 6* J^ Q 

. ApLojjI Ao-jl ^71 ~\ AjApli W.->^aj r ^71 YV A<^o- -*j\i AU® ^jlp I A*la9 Y 

Jiijo 

1 w j j j y ' c ^ Y AP Iajj <■ \ * Aj’ AP li 1 1 Jj-a ^>- ■ CLC ^ 1 ^ I L -til jJ I (Y^) 

j^aJl ^^aLsP «-UjI APS ^U-aJI ^ 7. \ ' jl ^JlP lils ,^*u\ o AjApli jL& ^_A*aj J jis C^jli 

■ Ao-lj (J jjlp Ac>-jl 

J^JI 1) 

A*l*2 J^jis (j-“ AA-^- ~^o~ V '-Y J T = A>-U^ V 

'Vo 

Vwv ~ -5 = °Y1 Ixt \ • x \ • x ^ = >yA\ BapIs a^Lwo .'. 

\ n Ui 1 ' 


^ ♦ ^ LlII j^LIm 


ts^jllll Ul - ^JU=JI 




uai j i :&j£Jlill iii^gJI 


wv 

r^ri* a =irxy 


r 


VUV, V 


x oJ»pla3l ^>“ 1^-0 — = *•* 

V £ * A x — — = .J 1 ^3 1 . . 




mv,v 


t'('»)f- 


r x yuv,y 

^,V - = ^■~- 


r ' 7ixxo 

,_Uj <jl J^La. Q 

i.- k«gj J jjSc 0 Jo-jl t^-^Y \ 4 £-\jSjjI *j\S (_5 -Isjjiva J&* 2 J k_oiSCa 4 

\ *\sj\ jJi 3 1 X \ Y ^ I o*XpI£ ^Ji 23 


© 


^1 jjjJl 4 . « w*Jl 

^ 3^-1 p-~>- -01 


Vi *L-*>Jj c4j^X>J JjLJ\ ^j^-o !<uIa 4ii>-^ta 

c^>«>Jt _^S ij^ 2 ^ 


r ^—jj =r ^ \ • • * = jiLllu \ • • • = jxJ \ 



r- 


0 



Jiijo 

>^N V dola’jj' Ja \ Of d-:-..^ jC.T.'l ^Ujj^.c ijijj.1 - r- liril'S III hlj II £ 

. (^- ~ 7l) jhi J jis -Xs-jl 



J^J'^ 


r ^U \ 0 £ = \jjj 1 1 ^>^>- = l3j ijjJ I AjLu! 

T = V ••• ^ = '^Vxy x ; 


rv \ 

T r 

r,o = ^ .-. 


r 

i_Uj O' Q 

XjS 1 dix** Ui^jl .i iIjJJJ i > t f 0 

J^i)t 


^>lfc — oLu-il_S^JI . ~ < 1 0 n U~ 


>>♦ 



£ - r 


Ual I Ij j* I 


®r (£ - n U-JjL_oJ 


V<$ 


~*y * aj apU ^ ^ ^pU^ ^ 

.^.-A * Aplfljjlj ^>1 * AjJpli ^1*2 Jjis ^laXla ‘Aa>-lj l5 j-“P i— i^iSt a>A Y 

.Ajjplij ap-^\ . ^**>Y * • <u»j apIpi^ ^ lav i ^ ^p\j^ Y 

.Aa2XS>- JjS-jl ^*uV • ^*jL>JI Apljjjjlj t T ^uV * * Aj Ap\jj Aa-L^P ^p\_IJ t 

^p\jj ^J6 ^1 L ^iX • Apljjjjlj ^A 0 Aj Ap\i jlsi ^Aygj J J^> ^jli ^ ?LiJ»iP- jS' 1 la.^A 0 

’1A Aj Jp\j> W.->s-aj ■! • ApLjjjl 

.^—Y o ApLiJjtj ^ti AjJpli Ja^>va t^jli (_£ jjli A>-jl "l 

.^-A 1 Aa^Aj J ^Isj *_4*YY * A^jl>Jt A^>-L*p t^jli (_£ jjli Jp-jl V 

■ IsPJ- ^j^gVl Jyg aJIxM Ola— «>all 5j A 





\ t 



1 


^^JLp *>— 3 ^*^ aJu 5" c ^-*^V apIjijj\^ a_* 4 i \ \ 5 o 7 ^* 1 

**^A Y Apljjjl tA>\jj -Is_j^s>vo jSs-i ^lp A^j j-*-P tfrLa Aj jSsjJl jla-A x lijin I Ij izujJI (V* 

OApljj 5 A>-^l ,^-**A j\AjL«P ..*■** ;*Plj ^3 t \^gP ^-uY AjAplij A-yQJ 3 ^^3 

.*Wl 


.,»! ApLij )1 4 r 




.^1 Apl^jjlj r ^ 7T YY A^>t>- t^jli ^S- oL^i ^ j-S^ 5 '*^^0 nni-iifTi (> \ 

.aJiSvJI A^>-L*pj AjApU j\o3 <UZ*2j J jis jp-jl 




< 


k l 









T 























A 

N 




r 



r 





cT* 


^ S ^ S> ~ ^ a3*^Aj t-LalaJp JjliLjl JSCjJI \ Y 

: J - aJ p\ 5" Sjji 131 it C-JuaJ 1 O^JJi AiP 

. OU^>Jl J^S-5^3 I 

Jo-jl • • Aaj>^ ^5\S jjb Jsjji^c :(jiclnj] J i/^ni (>Y 


;\-a jjlp 


.o^iaS ^i^aj J jls i^ipl^io V .apUjj! ^apI^o 1 

.dtoU>~^ ^-*--3 \SLa J ^23 4^lA5jl ^_JlpL^O 


^ ^ ^ LjJJ jjLLa_o 
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.LJItLOJ 

^Lf <j ^5s J ^ jXwj! iaA) 4P ‘jaA’xa o ^ jIaJ! (jl O-4-lp 

^ ioU 4?aa i 



^ oils- 1$) J^jj j S^SljJljS^. AX>\i)l aWo'.M (_j A — 4 

jAjj J Sp'jJl jla3 ^A*aj J ^jg d-o\iJ \ JjJl ^a..>o US' c 
.J j^Jl) Salt- SjjIjJJ j^j-> 1*5^ \y jAj ^ U a] 


foj-gli l np in 



jSjjIjJI AJalxA 

^aIu diaaj J 1 ^a Syl^l A^aUco 

^aIo aW 0 i jJiaJ (Ajaljttjl) ASliUl SAjfc (ij^ 2 ‘ (J") ^—AjA 7^ j j l j5j c'SjjljJO 

.S jjl jJ\ eAa 



ao 

^i.i«lagl)l JjcJl 

^r<-^ ScT"^ ‘Cu 1 ® S<J"^ 

r (\U^ ■ vt/ 5 ) + v (\0">ir') V = 


A^slstAo (_£ ^X-*wa ^3 

^0^0 c L^) c/* aWq'.M C-ulS** 

lamias c-a^gj J SpljJ 

:jU (\ t V) > aWo'.M IttijS'jAj O'Ja-j £ 

i = = tS~ ^ 

\ .'.'W a > AjcJl J)^l3 J^.JflX ■ j 

r (i) = r ('-o-) + r (v-^) 

u = r 0-^) + r (v-^).‘. 

J O^SlwOl aJ^\jc« 


— olu^L J\ - ^*'1 o \ \ U>*> 




Circle 

o J)\$ 4 

Center 

l s r < 

Radius 

jiaS <..jup J 4 

Diameter 

J la 9 ^ 

J 

Cartesian plane 

^ 4 

Equation 


General Form 

a^Lp o 4 










pJlQJ_S J 

The equation of a circle 3^jI JlJl 

(La ^J a3 uW ai J j La^S* ^J l J j>-J 

: J-aUda ^>1 J»>-1 ^ ^3 

aL^aiJ 1 La^S^-o j Ojjl^ (^2 ^ ( - ^) t/' ciolS^ \S^ 

J)\i cOlwJo- ^jLo LAj1a3 ^.Aysj J (_ A 4 £) 

:^A J o^j 1 jJ 1 


V = r (-*-j*) + r (i-o-) 


n = V ( v - J^) + Y (° - lt) : d 




u=l: 


_^L 


|>T Uji 


s_il_ki_o 


JUjo 

• Ol-As-j "l (^jL^o \jbJiaS i- Aygj J jisj c(V t o) ^ aIsaJI la^S^a J S^ljJl 4^1*0 ^\ \ 

lKJ'-O 

J 3p\jJ\ 3 ((J^ < ^) (/■* aIaaJI <jl i j^>jJL> 

*\ = 0 j^> J 4 (y 4 o)^ 5p\jJ\ *•* 

1 = ^ 4 Y = _A c 0 = J .*. 

v (n) = r (r - jtf) + r (o - ( _ r .) ^ spijJl 4JiU^ 

Ja.j oi j$u Q 

■,\jb^Ojja jlS" ISISjSljJiaaUA^jS'l V 

o lamias v- A^«aj J ^Ls_j t (V- < l) ^ I 

.CjIJjoj A lamias J^lsj <■ (N- iV)^ ^ 

.djlA^-^l Jj-* VA V l**o la^la3 c (* c V ) ^ ^ 

(\- i V-)f 4.1a aJ \j j-qJJ t ( 0 - 1 •) ^ * 

.Cj14a>-j31 (_£jL*o la ^8 1.- j J*4>Vl aIa aS ■* 

jduo 

l)hjL)lia^a ( j^J_ > jl jJl 1)1 C.-.J 1 ^ J t ^ J jJl JjIaJI jJSsLjJI ^ 

■ Itt-gJLa JS"” 4li\jw Ja>-jl ^j’ 

JaJi ,D 

.Li^j^iaS ^UA> V _jia ^jLkO li^ jljpl jJl J^jllaXli 
. 0 Jo-^ V = ^ Ia^la8 j ^ * c * ) la^5^-« : ^ ^ o^j 1 a 3 1 
sJo-j V = lamias k^si J (V t o) la^S^a : J S ^jIaJI 
j\XA)\lalo jtyljJl .’. V = ■.’ 

, jmi ,-i. ^n - ^ju=ji 







Ij /tt 1 * AjuJ^l^X I :uJlill bi^gJI 


iSilaiA t i = X ^y 3 + r iSiljua 

(V < o) JlioVU ^ J "spljJl sjj^a r J "epljJl 

(V cl-) JU&Vj ^ J SjjljJlaj y^> ^a> SjjljJl Ojl5" liLoiilJ Jifidj' 

sjjljJl jia ^_o5"" \i 

i_Uj 6' J$L* Q 

JfcSl JSCiJl^ S^SbjS'SJaU- 1 t 


7^ 


VAiblia^a (^1 V 

!(J 15^ \S^ ^ (— & - - L^ ) ^ ^J2J 

x xS > r (- a - ^) + V U ■ \lt') 5 T i^ < r (-»-^) + r (i - ) ' 

Jtiuo 

rv = f (o - ,^s) + T (V - (j-j) J S_p|jJl Wfli ^X>-\^ ^a> (\- i i) 4I3 jj' jl l y*j T 

lM o 

.spljJl 4 JiUt<J j^jS (\- t l) aIsjiJI 

= rv = n + \ = x (o - \-) + r (r - 1) .-. 
j 1 jJ 1 ^ ( n - 1 1 ) aIoaJ 1 . ‘ . 

a^l jJl ^ Aiaid! : j! ia^ 

.J SjjljJl ^jU- (^(j* 9 ‘ ^l/“) ^ ^ ' j^S ^V < '"(o - ^jo) + V ('l“ - ^(_^) jlS" 'i[ 

.J spljJl J->-b ^aj ‘ \cT l ) O^® W > '"(o - ^j* 9 ) + T (\" - ^(_^) 

J-^-J o' J5^ Q 

-o cV 0 = + '"("l - I a JaJilM ^\ V 

:C-<-^s- J apl-Ol 

t (r < r)^»- < (0 c v) v t (r , ^>1 

^-cvlc. — Cj l un Li^J I Cj Lfl. \. 1 > > t 





i = r ( r -j^) + r (°‘Lr') 



jU^j'y L (_4> t ^) riJai^ll Ijj^P 
( j + _A (. j» + J ) ^ ( j tji ) 


(r- . v)i 


o - r 


3 ' Al ' 4J 2 Lx» 


© 




JlijO 

(o t *l)k it (V- t V)f C^s>- i i [ 1® >iaS , Jl SJIjJI 1 t 

‘vj-) O* ' ° 

t J!^) = ( rJ ^) J^J'O 

( rLj ^’ + ' lJ ^ 4iaiLJl j t [ la^laS ^31 apljJJ (-& ‘ j)^ AiaJLjl jl j^jLi 

f i ^ 


(o tl) « 



\- = 


o + V- 


1 = ^ + y = i :?■ lot-Xa -1 .'. 
r \ - 


(V-cT) 


r [(v-)-'-] + T (v-i) = r ( r f)=V‘ 

I- = '(I) + \x) = 

l- = v [(\-) - ja\ + Y (i - J*) 43jUw jjSOj 

l- = \\ + 0 *) + \l- u *)J{ 

?I5UJ ?O^ji\*0\ 4j^Uca (o c n) 4.1 3 4 j 1 Jjk :j_S_Q 

. villa l>-\ ^-b«3 4 jLL*J\ ©pi jJJ (V- c "\) 4iajlJl 

J-^ 6 ^ J$L* Q 
:jlT IStS^ljJlibU* ( t 
(\ * c V ) t 4.1a 4 j U c ( V c V-) ^ 4la-fl_Jl \jayS^-a 1 

V = ^flX^4c^3 \ c ( £ c 0 ) ^ 412.0/J 1 ^ 

.Ip ijL^L^ V = jj4> c \ = 

jiijo 

: JfT ^ias t_jL*aj Jjlaj Ja>-jl 0 

^V + 'O+lt) * W = X (? + j*) + r (*-^) l 

J^II^O 

Ij^iaS <-£* g ) J (— & c ^) ^al J*>4 4JV^ *0p\jJ\ 4taUca (jl ^i*o 

V = V-J-) + r (i-cr) 

:>Aj>o ollaa-gjl OV ^3 Oj ■>!<?’* ? A^UcoJi ^3 ^ 4 jjUuj 
X = J .'. X- i j*=J- i j* J 

V- = _» .‘. \“ + = _» - 

WV =\j> :. w = r ^f 

.oJ->-j WV J jiaj (V 1 - t V) rtiaiLJl spl^Jl O 


^1111 ^tUI ._i. ^1 l - tJU=JI 


> >0 L_JI jjLLa_o 


s- = J ••• 


^LuiJl jZmjJusII : ojlJIjJI ougll 
' + lT' = i - lT' 5 

*=-»•'• J* 5 = -» - 

i = ^ n = V 

.OtJo-j 1 (_£jLoj lamias d-d J jisj (• < \-) AiaiJl S ■'• 

Ja.j o' JsL* Q 

V 3^^ (l- c ^ Ojj\i 3-a*-* ollas«-*J a 

^ = v a - ^) + "0 “ + lt) v ^ = v a - j- 9 ) + \* - y) CD 

^ = r (£ + 0 s ) + r (^ + lD 15 ^ = V (i + ys) + x (r - y) * 

jjljjJi 3- 0 J^O jiaaJl d-d J -Xs-jl "V 
^ = *(*■ + cf) + 'D ^ \0 = X (o + y>) + V (r - y) \ 

r y - \r = r (\ + j*) s Y = r (V + J*®) + *0 + O' 1 ) ^ 




General form of the equation of a circle S^jlall ^J-aLswi iUbtll 3jju*aSl 

yz y> \jbjbz3 (— ^ c -^) ^UbjS'yQ Ajiljca 3^ v — - aA-P 

dLL v -^ = v (_a - J^) + t (i - y) 


(\) j-d = T \J - r st> + r J + y> s>X - y <, V - T j<2 + 


(C-o\j jl-XiLs _>-) 


^ jljJLjl .’. C-o\^j 

V - r -* + v i = -r- ‘ -*- 


- y tlx + y <Jy + r y> + r y 


x_y c-& c 5 

ti c J - = J 


Cl— *>- iS3^*’ vJ . < -Q>y<? } J (l)- c J - ) Spl^ aJ^UuJ 4^U\ 

• < ^ - r i3 + r J < ^-- r 3 + f JV = U’ 

JIjuo 

• OiJo-J o ^jL^o Aygj J ji ?j (\“- I *l) dJiUi*! ialaJl "ojyd\ Jo-jl "V 


JaJI^O 

ililjwJ iaUl Ojyd\ y (^3- i. J-) "•" 

^}a«a (\“- c *\) Spi^l ‘ 

r = 3 t v = J .-. 

V - v i3 + r J = ^ . o = ■& ■: 

r- = » - T (r) + T (v) = ^ .-. 

( --olc. — Cj l un Li^J I Cj Lfl. \ \-D"> > >-v 



o - r 




— T * + NT- ^ •^ 5> a3^Uc<J 4*alx3\ oj^^a3l 

^olxJ\ AjjUlaj l^la^wJ Vo = t (T + ij^) + ^(*N ~ (j^) *3 jj1»a 3I AJ^Uca j3>CLu\j 4j>s^> j^a 

lK 2 6* Js^ Qf 

:J)IS^ 151^ 3^4 1 j}\ aJ^UuJ A^lx!\ *Oj^£23l 1 V 

OV V ^&jA 23 J c(° < T-) ^ aIoHjJI [jbjS'jja 1 

.(\ c V ) ^ ) Al^izJU ^aJJ c (^~ c o) (J Ia^S^-c V 

JQjO 
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.L^L? lX-L)^ 4-JL*J\ da ISCyj Q I 0 

v A CD 




.— <jlc — ."'It <-Xl X^ll . ~ < 1 0 U U~ 


m 




CabLJ Cal j 4 1 u til 

,.l l Cl. i ** \ *SA » Sr* # \*.* t? l**jrw l*,*Vo 0 i 1 


. 0 >\>~ 4-a\j2lC*'l ^lp J^Ub CJ^i> ^ 

. 0*X>-lj *La\jC^l ^Lp l^JLo I^\ *-4jV ^3 iUij \ ^ . (jljd^UCa (jU^L—a ^ 


^«a-> L5^ ^ ^**-***-^3 1 .9.AP > V 

. 0 Jo- 1^ 4 w a\j^C*'l ^Lp C~«J ilHj O^J ^ .J^Co^Jlsco ) ■ ia^Lta rtiaaj I 


<" 



.(V t \ ) 4 I 3 jJlj (V- t V) aIoaJ' Ia^S^o spli ASiUia As-jl A 


^*>3 ?J)lx 5 jUaXo jJl (^1 \* 

. = 1 - + v j<s + r l _ r » ‘ • = 0 - j^v - + r L /> + r j* 1 

• = + j* 5 ^' + T J^ + T a J ‘ * = o^ A + cr 1 ^ ■ T j^ + T a J ^ 


: jjj^la CjLiL^I Cil j 3 1 a> ul 

V A£-\jl>jlj i^_^\ 1 Aj Jlp\ 3 ^1*2 Jjis t-yialLa ^>t>- (_£ _^-Lp J>-I J j 

ie^la? la^j { S * 3j j5^<Jl Aja jlj (j^LSj ^*u\ A Ajpli _^la3 J jls 1 > f ^ jjta ^UaS W 



oil*— kJl ^Lp ~3 c ^ la-HlM I^JjULaJl ^Jb^cJl ^ >V 

^ c -3 c f 0^ a! 2Aj J) c*Xal*Ca ^ <J 

1 cO \j&j\ia3l iw3L^2jl J\ CJ^3 \ jja 

-Xj>~j1 .o!-Xj>-j £ = ( > t = j _>- ^1p 

.O^Ai 3 \ ^pl^jJl iaUl 


^1111 ^1111 .JL^ll - ^JLLJI 


>YV L_JI *e_jLLa_o 



OXljjJI cLoJlQjO 


4Xg,a ,0 {^yQ ^xxLic ^j)g L J ^ p- g Q 0^1 ^L^-o ^ Ja^JI >_jLxJI^ ill 1 Q 1 1 ^ 1 A 1 c-LoIaJI 4_uj I jJ (J*ilA Jj-q 4xAg ill f.xs\C. (JLaxxijl ^Jc. J*Lftl 
t (Pierr de Fermat) «Lo jj£ jxj j <jJux (jxjLJI ^SJI (Gerolamo Cardano)^ilj Lgx ^.li ^aJIj ^^llxJI ^ 5 jx£ 

/tic ^jLuJI (J*iL^ Lilx jJJI^ (Blaise Pascal) (Jl^_tol_> 

tiJI^J^JI ^lx J-oJ-S-j ^ ‘ Us < /n ' La l.g.uo /(Jl ^"->-^1 1 5 JX Cj_>g-L /nC £_xullJI ^j^ILlI ^j-® La*iLLjl^ t4-o JX J1 ^"->-*^1 lx JjLixu ^3^ 

Cjl^-aJI (j-® '^) IjJX 4 ' j -v <11 A ^jl >"-^-1 jI^aJI ■ ">. w H ^ \ <ii \ II 6j^J^ 4 >j^ >11 ^Jx JaxJU Lq Lgxo^ t^-txxJI 

t jx3i>o (Event) ojU. ^ ^a ^ 4_ul^-a^! ^jjjLjxa (JlAx^Jli .4j_>Ij 
j^wl (Laplace) ^JL»JI ^ ha i ^ (JajiJJ jxLcuaJI ^ \~\jL~\ ^jJI 4_»^Jaj .-■a .» >*CI ^jix £_uj Ll! I ^j^xJI ^j-® ' 3^1 L *1 ^ 

Ijj CiS^JI ctUj pIjjjI^ 4.'u.u 4 . \a!x 4JL»^L_» i«n ~wl i_j-ax J^l (_£jJI (Adolph Quteelet) c.> v 1 v >_Ll^jl ^JLsJI cJJj^ tig xm . ojJa 
dLlj ^ jjlj (Jj t cj^LxaJI 4_sl^ ^a 4 _ia 1*JI oj) -s. > II ^a >Alj^ tCj^Lx-cJI >_a 1~\ ~v .a ^a 5^ v. yC 1 1 4JLaxa ^ t^Gjjla 4J ^ 1 a*\ JLox^llj pL^.a.^11 
(JLax^.'ill ^a 4_uxiLuj'i!l >_L> jL*UIj p. > &» 1 a /> 1 1 (J^lilj Sjjx^JI 6 jx • 4 \1 \5~uiiA LLAa ^a ^ vv~tll ^a Lg. i lx Jaxx \ 4xixa diLLn-x pl_Lax| 


rOixU! 41 jLxjAjO 


:J)I > xJ LL^J I Lfriq a U \> q \“> j ^LujIjJ jju 

— ^i?Liji — i) ^jju oi i ^ip olUaJi . 4^51 j^*ji 4j ^>& iii ^ ^ jr*~*t *^" 

. 4l>jJl p-LAs ^ yCj ■$“ 

. jLx^-'yi j» $ .4 ^Ij^jJI c_Pjl>«jJl 4^w*Jl f-Lst2i ■$■ 

• 4*- If 3 Jlx^l J JLi^yi oLL. J^^JI ^j^Ji _ J^^JI oj^JI - X-uJI ^iyCj ■#■ 

oL>J_^vO ^ljj>tl^t>lj 4 .,L,>,la," JjL^wO Jj>o ^ . Jx>cJ^v-<>J I Owb>Jl — 

ji |»ljj>tlw*>L) 4 ^jL>- CLj^SL^Lo Jj>o "$" .4Jl^<JI ol-l^-'y I ^ 


>TA 






Simple Event 
Compound Event 
Certain Event 
Impossible Event 
Operation on the Events 
Mutually Exclusive Events 


(^jl) O-b- 

v S jfi o~L>- 

^1 S' oLUjJI 



-iLjjJ !lg 


OAJ1 II (JjJ 


Scientific calculator 
Graphical calculator 


4»w<^Lp ‘CwiL>- aJI 
‘LwO j 4^*1 1>- 4JI 


Graphical programs 


^vol>eJJ ‘tvO jJ 


.(Jl ^ ' 1 ) Ln.a. 


JU'lXNI L^j| a | nlQ 

Jln’iXNI (jjjlgjj 


OJLH5LI ^ -ylA i ’i .1— > loi O 


JLal^l 


iiila-iifl (J lc tliltla»ll 


I I 


djulgnif. L_jjbj 

fi' 1 oil <• I.Xc 


II 


(jj Lj^-jLij JLa£l aL^jl gjaliu d^nlno ^jl .\ ^1 J 0 1 Q J 1 -■ ' ■ ■ 1 ^ .\<yn 


iIiMSnio (J^9 cLljLl^ tlllnilWi 


m 












uL<l> 

Calculating Probability 




AaJloa 


v ( jajjJl ljj£> t < . .A Q J yO 1 JlaJa>-!i\} 4-^wL^Vl ^-Jklfiajl J)\ ' 

(JUklS^ *. >L-^ ^3 01A^“-SM ^lp ^^-aJlJl^ ^-J&li<jl ojjb A**' 1^)3 JaSs- ' . ' . -O 

• ACJ^Xa AoLa>- oIq..W"j Alia! Ja la OAj>- 

Basic terms and concepts 2LuuLul (^aUw^ “ii*iu,^.a 

xperimenti Random ! aulgmoll qjj t^jl! I 
(3^^3 c l_^>d (J^3 1^3 1 1 1 ^ 

.l^jl^>d JJP yh^-Cj ^ol ^ a 31 04jk ^j-0 Ul J)1 

Jllo 


fTXl2lli i or) 1 1 1 


? i*5 1 4 j 4-JU31 Cl ^ ^ 

.^jUl 4 j>-^)1 ^Lp jj&Ua3l aJ>*3l 4la>»^aj Sjj ^l2Jl_ I 
l3jJU (J 1 ^ ) 4j^Ls 3 1 0 l^SO 1 4P ^<>j>s»a 4 j yy? y° ^ 

.*L> 1 o^^3l J) ^3 ( 1^1 j31 

.(^ ^3j»31 4l>- jll ^Lp y^2-) 1»° 4js2^»^taj 4.0 Jjco 3 jib 4.n3aJ? p\i3l^ ^ 

(JjVl cjJjJlj ^«>Jl ^ ^JjUXo Ol J) ^j\ 4j j-a OjZ' ^ 

OjSOl (j j3 4li>-^baj tpl^,y<?>- <b*jljJl c^l^^>- 4X3U31 cpI^o 4»oli3l 4plyb.o 

.4j 1 

cMO 

^y\y) 43y*LA 4j^ ‘ 4^J \yJiS- oJjbo W <(-*-) < (') 

-LLP ^JL y*> l^j3l 6-L& y° Cl ^ J^>0 J)1 ^^3s2^4t->V jSCij 1^)1^>-1^ lC 1 ^ W*“° 

A)ja>j]l A)A^J jSLaJ^ AiSf i Aol ^jLc- A)jJ>J ^yfc (v >) <L)jS>J Uwlo 

jaj ,ji j 5 u Q 

: Aol Ajjjo Ao*^l ya Cl yo ^ 


f.L^23j iol J^*j| 4 j y^C. Jl ^ _^La ^ 

iP>Jl^-I — aS^jil — 

!iP>l4>-'yi ^P oLUaJI 4 
— jjjJi - 

.Jl <sy\ 

. 4Jbdl ^|jb-Vl ^ 
.d)l?-jjyo Lj jjli 4 

oltf-.Ja.7j oj^JuwO ^ 

jjp’ 




4^jl j^lyP 4j y£- 4 
random experiment 
sample space aoJ! ^Uai ◄ 
event oJl>- ◄ 

simple event J*^ ◄ 

certain event J5j» t^wb>- ◄ 

J-saO-^s 0-Xtf>- 4 
impossible event 

4_Jlo ol-^*-l 4 
mutually exclusive events 
probability J\ c x?-‘yi ◄ 

I Ol^-Ly-yO 4 

probability axioms 


vJjUuqJlq Olq^DI 



^-alc. — Cj i \ JS~\ l_l^jJ I .~'l Q W U>*t 


\r* 




I - £ 




j^+d\ ^1x5 4la>^A,aj ^ ^ 

(l^alBjl ^3j-so (J I (J^) 5u>3^3\ OlSllaJl ip^j>^a .^ip C$ tf '-*-3L>- { jj^ 4~*3jjQ iSlisj ^O-s^ ^ 

53 liaj\ ^%3j ^ii>-^aj 

.4j^>^uJl AsliaJl ^Jp ^ iJl 3JjJl a 1 i>-^taj V * i<3^0 4ji*Ula 4ilLaj V * \^ 433- JyO OwX^-lj A3^2j k^5>w ^ 


pioj 


I 


: .1 U ^ M ,i 


Sample space (outcomes space) x ^ J Lufclt f 1 /A a 

(^3) ^o^3\j a 3 JS^ 5pj^>va 53\ ^3 cP 4j»oJl *139 ^ 

. (3) 3 3-^^ ^3 AioJl *139 j+^cs^ 3-^4 ^ 

3JP jlT \5| AlLa ^P j\ ctajJ^a 0^?\jP 3JP jir L^IU 4-LoJl *[+a3 J ^SCj ^ 

. ^\1,J \ ^o 1^3 ^ ^ I2J23 bXL*^^ c ^*P VlP 

: 5 j^JJI 4_ul ^.uixJ I cj j l VO I (jAat tl 4,\ txll g-134 

Tossing a coin x * ^oj ^\23\ x V jf 

5 A>-1_J Oj-a 3 ^33 Axis 9 *UiM 5j^>*3 AloJl *[+£23 m \ 

{i3 (.^Jt2 } = c3 : 4>-^)t 4j3>~^Laj 

itSQJ J^jj ±! t ‘ijj^al! j#jj 
V = (i_j) j : 

Ix^a 1 «• \^a3 ” y 

:^jA oUlx$3l_j Alaa-itaj 

{(i! cii) t(j^ cJj) t(ii tja) <.(j^ c^y>) } = 

r Y = i=VxY = (^) j: j^£>j 

CJ^J 3 yQJ 4*1-29 ^ \Jii \^ 42 ^>*3 41odl *[+£23 ~Y* 

i j^tS) oUhSsJlj Aii>-^Laj 53lna 

5A->\ji3^ ^»oL*3l o^j>t*3 1 ^-3 p ^^2^x3 \ 



/■ 


/ 


-ii. 

\ 


2s* 


. y> *J 

A^u 1 x /- \ 

1 . — ^'\f > ^ " 







iwO jJ! 


‘V 3 


v^' 

SxJUJl 


J/VI 


ajbJi 


: ( iJ c i 3 « iJ) 

{(j* ‘ ‘ ^) 


( J* 5 ‘ o^ 5 <■ o*) } = ^ 
( ^ ‘ O^ 5 ‘ o°) 

( O 0 ‘ ^ ‘ L^) 

( ‘ ^ ‘ J^) 


r v = a = r x r x r = ( J») j : j 

idjLJl 4liaV! ^ja Jap-21 

?!iUJ (o^ ‘—^ ) / (— ! ) " ^ ' V = (^) (j 4jlxX*Jl > ijiij rtjiiaS " \ 

\r\ I . . I I jjLIa_o ^liiJ! t_LucJI — u-JU^vJl <_jll 5 s 




: cuzjIjJI OU. 9 JI 




4»LoJ\ <^[^23 
JCS* *[+£23 _J-& Uca 

! \ I 1 ^ ^O Ij 

.( iolx3\ Axis &) \ 4j>-j c Axis fl) 1 4 j>-j ) 



^Js> (£^1\ ^22 >~^Lqj , 


1 = (ci) j : jjSo j 


c.LiJl t Lul3 

s-lfiM Ajjj>d 4J»oJl *\^A23 m \ 

: ^^1x3 1 A >~ p \ 

{1 co d <r ct <\ } = <3 


)aj iAx!\ Jj^xJIxIa ip *UiM ^^-><^3 4-LoJl *lp2i " Y 

4-o^-<J\ ^ijjVl APj^>va ^£^px3l 4j>- p I ^lp ij^ {J? 

:J)\ 4-olxJ\ 4-*-api ^ylx3\ l^lajL«-aj 4»^a >jJt ^>U ^a 

. dA3S y *LJlx3l (JI^-X'V 1^ {{^ c ® * i ^ ^ V c N } c {^ c ® c ^ c ^ * N } ^ o* • (u^ ^o*) 1 = 


A^+*> AAJ & 




: ijj*2 1 


^Lollll A^a j]\ 



n 

0 

1 

r 

r 

\ 

V^ 1 

// ajiiii 

0«') 

(»«') 

(*«') 

(r,\) 

(v^) 

0‘>) 


0‘V) 

(o t v) 

(£ t V) 

(r<v) 

(v.v) 

('‘V) 

Y 

0 cr) 

(o t r) 

(i.r) 

(r <r) 

(v.r) 

(wr) 

r 

0«0 

(®«0 

(*‘0 

(r.i) 

(r<£) 

0‘0 

1 

0‘°) 

(°‘°) 

(i.o) 

(r.o) 

(V.o) 

(' «°) 

0 

(n <n) 

(°‘t> 

(£d) 

N) 

(V.l) 

0 «■') 

i 


iJLJl B^>vixJ\ ^ 



: jl Jfe-V 

v i = n = i x 1 = (^i) j - ^ 
{ t n t o t £ c r «r c \ }x{t c o c £ c r cV c \ } = ti -Y 

ip ^j2*s>- frla]^ 4 j ^-*-'*^ A/a3 "V 


C ymyjigv ) „ x t >V'^e?jQ 

> \ r 


^A i(Uca) ^ J^JjUwXa 

a-USl^ 4 j^>sX3 4-Ux 31 oLy£23 
. ^yjx*3 Ixx^ 


^>lfc — CjLixiLspI . ~ < 1 0 n U~ 


>TY 





I - £ 


JUaJV Vl 


Jiijo 

4J»oJl I . f>\jJLy^ 4jJli3\^ cfrl^,J 4-oli3\^ Ali’laJa Ol ^ C3Aj Aj ^ 

^Cj Alis-^Aaj ( ^ ) AjliJl Oj50l k_a>a— ' JaS 4j ^>a«ya3l O^SsJl Oilf-1 £^a Asu SA>-I J)l ~}j£ 

.jijJVi 

cUJ'-O 

S^SOlj (l l) ^apU aLyilaJl j^SOlj (^ ) ^a^JU (Jj. 

: (j^) j-°J^ 

AoliJl 4^>^Jl SjSOl il»j laJAP *i/jl 

^ j^gla) 1 A^s^i LgJ c3AjJl /j-a 5^ JfT ^-<2 j 

I ^ja*j2j ^>UtJ (^)1 ^^^a-aJ 1 .AolaM Aa^taaJ \ 

al-y^a] AoLail OjJ>ajJl JjULaJl I lAoU’ "s^a 

<\ = r r = (^J) jO^A^I 

‘(j' 5 ‘v)‘(v‘v)‘(^‘v)‘(l/ 5 ‘^)‘(v‘^)‘(^‘^)} = ^ 

{(j^‘0^) ‘(v c o^)‘(^‘o^) 



tj^5»-l jj^ 0 ^Jl C^S>X~» 

^1 S ^$31 S^LpI j»JiP lJugi 
^jj <jJJJuj JaJ ^~lS3| 
J <y> ? ^ OJ&l 

.ajlail OchJI 


The event 


The simple event 


The certain event 


JaJ of J9^ u 

ajo ^ 3\ o-o^« y ^J\ \ ^jjQ <kx> 3 jA^ 4JuL>JLa ol CJ^j 4 j Jj>jJwL *2 Y 

.Oj^a \, IP ^JlP l j-OJ AXoJl p 1^23 1 . OjSnJI ^*Sj ^ 

Mqj S 


The impossible event 


£}JOc 3 \ 

. Alodl alyiS l jjz AoJj>- At-^aa>va ^1 OA>Jl ^ 

( oJutll) Ja^unull £*Jbell 

. lgA9 i^JpS>tJ Aay*J\ frlyAjS Jj*a aLujj>- A Z'^AS^A ^ 

> _lS J^Jl £> Jbeil 

^3 Aaodl al-A^S Dj-y^\jp jj\ OA>J\ 

Ajj^jJl l^aS Sj^l j5" ^ aSj^i CjA>- jAj 

t3-jA-i.Lu.oll JjJbell 

( p ^a^Jl) a! jr-yC^P O-^tJ 1 

4j^>s^3l 1^3 3^a ^uHj (j\ ^y*s>C^uJi 0^>- 


i 

9 

9 


w LlJI jjLLa_a ^^ilill ^lUI l_LudJI — u-JU^vJl <_jl"Cs 




:iuuljJI oi^gJI 


" JJ^ ‘ 

" J 5 ^' J* Cx’Jj*’ JJ &> 


il 


Jiijo 

. cA>hS" V 0\^-« OJA i^JL> 4jila3 c-ljjj^ JCs* V 

OtJo-Vt ^\-~P <*j 1 1 3 «-U>a5 ^_»x5"” 1 

-" (T "jiS'Sfi ^ 3 jj*» JJ^> O-b-” I 

S'" i " JiSh ^ SJJ^3 OA>" 1_> 

J=JI«0 

j' j-* 1 

{(£j C ii C ii)c( 0 -S C i3 C iJ)c( ( J-5 C ii) C ^-9} = <J 

^J = {(£} t £) t £}) t (j* t £} t £i) t (j* t £}) (j *}= f 

{(jot il t iS)t(jo i il)ij*}= <-> 

{(ii t ii t ii) t ( J a l ii t ii)}= ^ 

(j) = { }= 3 

J-^-j o’ J3^ Q 

^—£3^0 ©JA- i^JL) 4j«Ia3 «-Ui3^ -UA T 

:<LJhl\ OtJo-SM &U<a3 ^_»x5"” I 

” jTH\ ^Js- k>\^ j_^la Cj^>" ^ "JSVl ^ ojj^s JJ& O.V5-” t 

"j^5"Sfl (^jU- j-fjlxS" j^iicj^s-"^ r J 



il 



il 



Operation of the events 


JL>-Vl ^yic. ljLiUjJI 

piQJ 



ni 


Intersection jJolilll :Vjl 
4J^x]l <^l*£2 3 ^ <— > ^ f 0^>J\ ^Jb S > C t ^b\j£ 

£\A?) v J ^ ^ v c > 

Union :jLLiVI : LuLii 

(X^aS jj^Cs- (_5^s»u i > U t OA>Jl i > cf il>Jl 

t-J j\ t ^L*JJ ^*-° ' ’ ji f (i _ ? alo ^5\ 

(JiSl! ( _ ? U La-Xs-I ^jSj) 


ui 


■ —ale — oUx^Ls ^>JI ■ T « t Q * * 


>Tt 




I - £ 


JLmx>- V l uLu> 




Completion JUsyi : liilfi 

aljiS jS"” f uAJjJ c f O.X>JJ jaSCaJl Cj.O*J 1 ^a ..»■> f O.X>Jl 

. f ^•iS’ i I OA>Jl ^aXuV 4XaJ«Jl 

(p = 1 n f c vJ =1 U f : J»-V 

Difference JjjAJI :UjIj 

I^sjI ^yfcj 1 > J^^aXo at Xo ^jXJl alyg^!' j^aslXf- j5^ i > - f O.X>Jl 

i > P f j^sfcs- 

(iaii f £jSj) i_» £jSj f ^Sj j 

(unl)-l=unl = u-l 
> ^ 

Ll ^jlS : laaaoLLa 

: jls a_S jj» jXi-Xs- i > 1 f jO li^ 

/ ( v uf)=V n/ f (Vjt) 

(v £jb ^ £jb j' ( jrf-^' j-° li' £jb I^J 

'(ufl f)=V U /f (&l*) 

".Jf> *)!\ ^ Js - jX>.x>Jl .o-l CjJc»- jl " lb jjaj JoJ \ ^jSj ^-xc-" j 


A^J HQ 


Mutually exclusive events ^LtiLLUit Vl 

.^>-^h (^h) ^i-o l ^ L>^31 ^ > c t Jli 

(J^ ^ OI> > c "l^ ^3 ^A>sJ| ul> "f (jlS^ \SJ_~ ^ :!AiU>3 

■>-^' £jb J*t 

jlj (_£^jJua!l As-jfl ^jip ^J&lijl i-Xadl 4ii>-fiLo_J sJa>-lj S^a ijj 

{1 t 0 ai aV aV a N } = a_3 
{0 at" a \ } = f : J\ iJaP j OJ> f jiff 1 3^ 

{*\ ai aT } = a_J : (jl V 

. ji-Sh ^jb ^\jb ji fp - * 1 n f jU 


( p= I i Pl f jiff lil^ jjjlxxa 1 i i t JjXi Ja>Jl j^ : JliL) ^ 

.^iXa ijlxXa Ojl5^ lil^ jiflSj ISl^ iolXXa l^jl Cjl Ja>-1 8 Jja! Jlflj ^ 


H 


>T0 LjJI jjLLo_o 


,-^n - <_jikji 




:iuuljll ougJI 

: J ^ 

JjIjJo- 1 1 1 f (jls (f) = 1 > f 1 f J)15" — \ 

(f) = ] O 1 (f) = ■^O > 1 <. (f) = t iPlf : Jj\5j A ol Jo-1 ^ c 1 1 1 f oj\5"” IS^_j 

otJo-l 1 <■ f -0^® 

.‘USlwi j jSsJ iJt yLs- 4_> jJ>o (_$! ^ Ala J' C->t Jo-SM " T 

. jLjUjU (j\jJj>- UkA t aJl* SAj f OJt>- “V 

JQjO q) 

.1^3 4j^L>-^Laj t 

^j-o ^5" ^.^5" ^ CjIo 4j»oJl ^\-y£2 3 Jiio : ij! 

."V L>^Pj^>J>va J^jOAP OJoJl '' f 0^>J\ 

. dijo\j>-^ ? (jLiUlA v > c f Jjk ! liU 

j^ji«o 

n = V "\ = l A^AP Xjjjz OX^ 4-LoJl 3 j+tzXs* 

(,[^23 j^Lp J5^ d^> t4AoJl ^ly£23 JloJ J^UlJl jSCiJl 

. b>5^ ^JiaJto JiU>j AloJl 

{ (n <n) < (0 c o) c (i ci) c(r <r) <(v <r) <0 <\)} = t 
{ (n c\) c (0 1 \) c (i cr) < (r <£) <(r c o) < (\ c n ) } = v 



(jL^LlA (j\j A> 1 


(p= v > n f *.*!iiij 


v 7 * t. Qjx.y2 \^J&Xz>-\ 


i>j 6* Js 1 ^ Q 

i y3x>^\ ^jS' 1 JliuJl ^3 t 

0 j^joap o a>- ^ 

? (jUiLla 3 c^(jl5 Aj>J| <Jjk 
Propobility <JLto»Vl 


piQJ 


J JU-l^Vl l-jLlu-TO 

JUkX>-l j\i tOUlSAVl 4j jLkkla A e-[y2£ A Jjl5^ W 

: C~k>- (f) J Jk«j)\j a! A 3 I CjA> (_g\ 

| oj^I p-jij (Jl iAf. . 

— — = (l)o = (f) j 

Ak53kkj 1 1 2JS- ( ) 0 


^-olc. — oLlx^Ls ^> jl CjL5-»_l^j 


>n 




I - £ 


JLO>* Vl t-jLu-v 


JQjo q 

(j ^3^31 C C^\-y£2-0 0>l^5^ 0 I^La aIj’UOs Ol J> \ * Cs\ 5 **^ Q 

lioVl 0>l*Xs>-^tl JLo>-l c j~*2s>- s $\ 

.ol j-*-^ ^ I 3 j^}\ (j tj\ uA> I 

.ol^*£2J»- ^1 {*\jj^S>- 3^^Jl (J J)l ‘^- 5 -^ > “ •* 5 

.t\j^ 2 s>- COuxJ O^SCjl (J (jl U^> ^ 

lH'O 

Y ol ^^31 * M M ^ ^ ^ " t- 

* j V = — — = (ly J = O l^^>- 4j^>t**»Ol OjSJl ^)^Ss _) ^)l J LO>~l 

'• oj£)1 ^-^>- 3 AP 


^1 j^*Jl ol j50l i-XP- ”1“ ol^^^rJl 0>l^^s3l i-X£- 

^O l jJI £Ly$^~ SJS* 

o r + r 


• ^ I O Aj I I I 1 


\* " N • 


(^)J = e-lj^jj- ijSOt jl Jl*i>-1 

* , v = — - — = frl^o _jl t-\jA>- <j50l j^$3 (jl JUii»-l = 

.dUi ^*dj ?(jj^>-l a2j j1sj (^) J ^jis- Jj^>Jl jSCaj j* :>£m 

j-^-j o' J5^ Q 

: 4J^1 oVL^-Vl v^l (jAJl ^ c 

■ frljlo jl 4_>^>t^<Jl (jSOl j^SaJ jl Oi> 3 

&1 jl frljio _jl «• ja3>- 4j^>t^jl jjSOl j^j$Cj jl uJi> _® 


piQJ ^ 


Axioms of probability 


>— >1.4! n>d 



(f) J 4 J j-^)j I oa>J 1 Jl*x>-1 i^a^o ^yLJL>- iJ^f- a3 3 I ojo- jSO " \ 

N > (f)J > • :0- 

'=(j)J '* 

jDo O D f jlS" li^ -V 

(i_j) J + (t)J = ( 1 — 1 U f) J : jU jJ>x>- 1 — 1 1 1 j\5j 


! jj jjl oL3~~«J) ^y> 
[ \ i * ] o^jll ^iLj>- i «XP ^JS> OLj<X>~ (^1 y 5^3 (J (^* JO ^ I 4*d***^&jl 


>TV L_JI jjLOo 


^1111 olu^ji - ^jllji 




:iuuljJI oiagJI 



(V n 1) J 4 


\ = OJoJl JL>^>4 {j\ ^ou 

4-»3U^J\ 3JoP 4iJL*Jl 4 ^>-LvwqJ| 

( . f) J +... + ( r t)J+( v f)J + (,f)J = ( . f U ... u r l u r f U J) J 

4-iUla Cj(A>- 1 .ft ... t f c f c f C-*^>- 

J 111 “ 

<LaLi> guLtj 

• = ( 0) J 0 ) 
(f)J-M1)J(*) 
( v nf) j-(f)j = ( v -f) j (r) 
( v n f) j - ( v ) j + (f) j = ( v u f) j (i) 

Jiio 

' 4.0 4yyO" >■ I y y $ «A^“ ' 1 t f \ ^\ ( ^ ) 

:v ^i} = ( v nf)jt J = ( v )jt J = (l)j 

(1)J * ( v u f) j CO 

J^J'O 

(v n f)J-(u)J + (f) J = (v u I ) J 1 
(f) J- N =(1) J V 

( v n!)j-(l)j = ( v -l)j * 


( v -f)j * 


_\_ _ r r _ 

i 1 A 

“ = *-S = 

A A 

1 _ 1 . I - 

A _ i A 


l = l-s= ( v u f ) j - ^ ='( v u f ) j = (' v n 1 ) j 4 


(Vul)j * 


(_Uj of J3L* Q 
jAJl 1 

(l-v)J v (V)JCD 

JIjuo 

(^_>- f ) J t y= (<y->) J <■ — = (f)J j\Sj t_S ioljJlt- 4 j^>o *\*a3 j-a jP'-As- t_j t f jl5" V 
(uul)j * (Vnl)j * (uUl)j V ( v nf)j 1 

J*Ji o; 


i = x = J-x = (v-»)J-(t)J = (vnf)J© 
l = }-^ + ^ = ( v nf)J-( v )J + (f)J = ( v uf)j v 
x = l - ' = (vUf)J - n = / (vUf)J = r v n1)J * 
( v - f ) J - \ = (V n f) J - \= tv n I) J = (v u 1 ) J 4 


A A ' 


— CjLixiLs^JI . p < 1 0 n U~ 


>TA 




I - £ 


Vl c-jl <<>■»■ 


di!i ? <_£ ijo-l iaj^lsj (i > U f ) J iloo^ dUSCaj Jj6 ! 

i_Uj o' Js 1 ^ Q 

: Jo-jl JjUl JlUl^i V 

(1n v )j * (Vul)j v ('f)jO 

Jtiuo 

y = (> — >) J ‘ (I ) J 4 = ( I ) J jlSj it- 9 i-jtjjLp JjjOjJ 4J-P jo j^!>Jo- i — I c f jlT I jl^ A 

:J^jUJ=(VU 1 ) J< 

.j5"Sfl Jip jJjoJl Jo-1 ^jSj JUo- 1 V .JiSfl JIp jJjoJl Jo-1 £jSj JLjo-1 1 

. la H s j-j'JoJl Jo- 1 JLjo-1 * . la a, 9 * -' OJoJl JLjo-l ^” 

j^Ji-O 

r(-nf)j .-. £=( v nl)j-w'( v nl)j .-. J=(uU 1)j -.- 

I=(I)J.-. N = (f)jf .'. (f)J^=(f)J-N ••• (I)J|=(1)J V 

1 = l - 1 + J = ( v nf)j-( v )j + (f)j = ( v u!)j = jsSli^^^U^ J jU^-i 1 

£ = (V u 1 ) J = V n I ) j=^TSh jJjoJl jo- 1 v 

y = y - y = (i — > (~1 f ) J - (t — j)J = (f - i_j) J = l a 5. 9 i — > OJ-oJl £jj3j ^ 

y = — - y = (cj Pi f ) J - (p_> U f ) J = JaJi9 j-i'JoJl Jo-1 £yj9j JLjo-1 * 


.dAJS ^vy£?J ^>ol Ji2 Jl3 J^JoJl Jol JLjol il>o\ ! jiia 

6^ Q 

, \ = U f) J c * , 1 = (^_>) J c * , A = (t) J <jl5j 4J»oJl *1*23 Jo- c f jlS^ ISI^ ( A 

: O^Jo^l JUjol 

"Jaii f £jSj "6a> V "JSSfl Jip jJjoJl Jo-1 ^jSj" ojo- 1 

"^jfT “}ll j^ILp jJiJoJl Jo-1 " OJ> * " )aai jJ> JoJl Jo-1 " OJo- ^ 

jduo 

: C-—o- t jal^jj-P Jj _^ ojJ 4J-P frU<aS jo Jo- t > c f A 

(v) J ‘ (f) J ^ • ,' vv =( v u t) J < (t) J r = ( v ) J 

. j^-jLxo jj> jo- 1 > < f j\T 1 51^ 

i i 3 1 JjlS"” ISI^UjU 


tS^ilUl ^tUI ,_i. ^1 l - -JU=JI 


LlIIjjLIm 




:iuuljll oi^gJI 




J-J'O 

0" r = (v) j = (f) J j' 

.JjLslwi jU’Jo- 1 1 1 f • :Vjl 

cT + i_r“ ^ = ‘ >VV : (^_>) J + (f) J = ( v_> U f ) J .'. 

•,oi = (k_j)J t • , \A = (f) J c* , \A = j- .'. 

i 1 = 1 i U t .'. i j D t V lUjU 

-,vr = Lr r = ( v ) J = ( v uf) J 
-,vr = ( v )J . • , vi = (f) J 

J-^-j 6* Q 

: t 4J^c- tU-aS i > c t A 

^ = ( v Uf)J<-U( v )J 

f D v jlS' ISI V v 1 1 jlf lil 1 

'"ml i j i^mV 

— = ^ i iut- *\*a3 t 3 fjjlS" (t) J i jjSCaj 

(l) J 

J-^-J 6* Q 

^ ^ ^ ^ ^ j\5j ‘ {?T ‘ 1 <■ I } = t-3 iu^jJLp ii-f- ^3 jlS" \ ♦ 


MJ 


(1) J 


(^)J 


jduo 

^3 4^>-l>o JUkX^-lj t * , A® ^ l>o J)15"" I Q 1 1 1 IJ ~l 0 1 1 Gil 1 1 Li imj jJ I (\ * 

: * , A Uca ^3 4j>-l >o ^ oL*£?U 

. Iafl3 uUjIJI (jl>da\ ^3 v Jlla3\ ^U>o ^ ^Lp *A>-\ ^3 s JllaJl ^A>o I 

.lia ^3 v JllaJl ^A>o ^J^P ^ 

lMO 

i ^3 «. JUaM ^A>o 0^»~ i. j c ^3 v JUaJ\ ^A>o 0>Xs>- f 

•,A=( v nf) J t *,^ = (^j)J t * , Ao = (() J : jjSC^3 

( U f) J = JiVl l y3\^iA s $\ >x>^\ ^3 v -J VLaJ \ ^A>o 1 

a - • , ^ + • ,ao = (v n t ) J - (v) J + (0 J =(v U I) J •’• 

^J*Pj OL^?U^3\ ^3 4^l>o L 5 ^°. jjl ^3 v Jlla3l ^A>o V 

( f - Vi > ) J l^\ ^3 


^0 


^j-olc. — oUx^Ls ^>JI . ~ < 1 Q n U~ 






I - £ 




• , n = . , a - • , = (f n v ) j - ( v ) j = ( f - v ) j 

( v > n t) o-b- ( ** > n f) = ^ < JU2J1 ^>xp oi> * 

• ,r = .,a- \ = ( v nf) j- \='( v nf)j.\ 

IQJu Lo t 1 1 n 1 1 h V 

j^.j (jl j^u Q 

At- ji-Sllj c^jlaj laJtJas-1 t jjjLxi-V ^ 4 jLiij J \\ 

^l> 3 t 1 ^LajJl 4 ^-l>o Jlal^-lj * , VO jLxi-Vt ^l> 3 l JUkX>-l iJ^S 

: Jlaas-1 S^a JjSf “ijLlijJl oAA ( ^1 p J la ^j 3 s>Ja ^Xaj lils * ,0 Ua JjjjLxi-^1 

. JSSM i ^S- jLxi-Vt Ja-l 4^-l>o V ■ lafl9 jLxi-Vt ^3 4a-l>o 1 

'"ml i j Ahi 

1 lla jjl Bljla ^3 aJL> j^jS Jlaa >-1 J)\j 4aa ^45^5 alii] aUjl 4^*4>\j ( 3 A >-1 s Jj-ia ICLqLijJLi JujjJI 

4j la 3^ li"® * > ® l*a L?^ JlaX^-1 (j3 ‘ * , ^ V jla^fl s3^-° ^ J_^3 JUka>"3 ‘ * , v 

.d 3 j\ 4>-^ _^-»»3 ? Jlals-^Il ^j£ 4 a ^a ^_a]l i jjAa 

JIjuo ^5!) 

: JL*Is>-l c 3 ^9 ^ Aj>- ^ S* ^Jfclla3\ ^ J^L>> ^JsalLa 2) y 0 V 

"1 ^jL«j jl ja Jil jj jjfclla]! jjiAaJl ^-jaa^a" jjSvj jl OJa- I 

"> 3 l j 2 jc* 2 > jjjOJodl Jl >-1 " J) V 5 il!uU 

" V jjjOtabJJ JjiJr J) ^ 5 nL> obj>- ^ :li]U 

\ V ^ JoJl " 0 0 ^ ^ ! lijlj 

J^J|<0 

n = (yJ)j 

\=^=(\)d-. ^ = (f) o ••• {(\ cr) t (r cV) t (N £ r) t (r t \) t (v c n) t (\ t \)} = l:Sf^ 

f^ = (v)J'- n = (v) j •'• {(r t *\)«(*\<r)<(r<i)«(i<r) t (N < r) t (r t N)} = v liU 
{ = ^ =(£>J ■•• {(£. cl) c (i cfc) < (r <0) c(o <r) c(r e fc) <(t *r) <(\ <r)<(r<\)} = ^ UJU 

j.C.y? = (i)ijc<^=0 .'. c \ V Jj-a jS \ la-^0'^-a->aa AP j i ^jSsla . L*jl^ 

i_Uj o’ J5 l =" Q 

: iLo^l OlJa>-S?l Jl*l>-1 30^*^] JliaJl ^ 

" jlj jL*Ja jljjtUa]! jliJjJl " JijX>- 1 
" {j^~- 3 J iajjl ^ OAaJl " CjJcs- 1 1 l^iU 


sts L_JI jjLLa_o 


^1111 ^liUI Uu^W - ^JLbJI 




: OAJljJI ougll 


Jiijo 

£JZ)& A^s'ZZfi 2 jjjj 4 jdo 3 I J V 

. La 9 sJo-lj Sjj ^ 5 jjg^ O.A>- I !^/^l 

•J^' (_ 5 ^ OtrLJJ * 3 JJ ^ 3 V 
. Ja^aJl) ^j 3 j^v 2 jj^£> OAs- ^ UJU 

lM><# 

‘ (-^ ‘-^ ‘cr*’) ‘(j * 3 ‘l^ 5 ) ‘(^ t o * 3 ‘ij^ 3 ) ‘(j * 3 ‘O * 3 ‘l / 3 )} = ^® 

c{(i 3 <iJ <iJ) t (j^ t iJ) t (iJ i{J a ^ ) t (j^ <iJ) 

A = ( J») j 

nAr^\j QJ>>. [ V 

‘ Kj^ ‘^) ‘(^ ‘J * 3 ‘^) ‘ (^ ‘jk> }=(•'• 

I = (f)J.-- MDo ••• 

jl jtjj^ U^l t J 3 SM ( _ 5 U- j^ijj^p oa>- ^_j v : &U 

{(lT 3 ‘ 0* 3 ‘O' 3 ) ‘(l ^ 3 ‘J * 3 ‘^) ‘(l ^ 3 ‘ l/ 3 ) ‘ (^ ‘ j * 3 ‘O ' 3 ) } = v ■’■ 

M = MJ--- i = M j" 

OA> lUJlj 

; = (^) J •’• '“ = (^)j‘.‘ {(j^ ci!) t (j^ ci! ) t (i! t j^) } = ^.’. 

cU-j O' Js 1 ^ Q 
: IS^\ oVU^-Vl J;LJI JILJI J ® 
.^ifT ^Ls- 'sjj * 2 j j ^ 5 1 1 : tjjU ciAiJt oL^jJl oa>- I 1 *ilj! 

.JiSfi ^Js- 4 jIx 5 " 2 :\ju\ j jj^oJ' j^^2ji 2Xs* 6 a> ^ : liJU 

.oUl^SOl iJjJl i_£jL*o jj - 0 2Js- j oJcs- _» ; IJLab*- 



Jduo 



t laa£ oA>-lj 4jl> OAsO J5" AaI^sia oL-*Jj>- V • • 


1 






: JjA>Jl> 


\r* 

Owbxl> t 

ro 

lo 

4-OjjJl OwX^Jo 
0 * 

ck-j 

A- 

0 

r- 

10 

o\ 

r- • 

r- 

Vo 

^0 



^ a Ic. — Cj l \_uo L 1 . ~ » I 5 n U~ nr 





I - £ 


Vl uj! »>•>» 


.4j V 


.4j ; 


:jL>*JI J I l«bk ^)l b^*^l3 Lu I^JLp 3»>*l 1 3 ^ 

d^o^fl 0^>Jj (J^J ^ .4wO^_xJl O JoJo SI ^al I 

.^^Jj>oVlj 4»ojjJl OwX^>Co ^ .4»^J^i3l jl iojjJl O3^>jo ^ 

.4-o^a3I OwX^xIo J ^^Je>oVl 0»X>Co SI ^-al ^ 

c>JI^ 

* , WO =- = " 4»u^*Jl Ob^o SI ^al " jlx>tdl J) ^Ssj (jl JL>Jb>-\ I 

* , Wo = y — = ''^^L>o^l 6 ^o jl JWi>-l ^ 

* , "\V 0 = — — — — = M 4«*-**J^fl3l jl 4-Oj.sJl 0^1)_" j\l>^<JI jl JL>Ji>-l ^ 

= (0) J = ^-Oj-*Jl U^xj" jlx>tdl j ^SJI jl JL>Jb>-l ^ 

, * V 0 = — — = "ioj-x]! O*X>0o V J <b j-Jl>u^h O3 j>0o V ol j-al" jl^~Jl (J ^SCj (jl JL>^>-I ^ 

JaJ <ji J 9 U 0 

!^l-*^X^Jl I I ^l-^^-l -s <■*»■>- I Lfc4 J I JLJl ^^3 

.4»oUJ^I OiA>Co ^ .i jJi^j'jll OA>sl) i *j I 

S^fl O JovO SI ^a! jl 4-O^jJl OA>Jj Jj>-j ^ .<0^-Jl>0^h jl 4 ^J^a3I O JoJo SI ^al^ ^ 


<ft= (I -£) Q-JJ 1 — OJ z® 


v<£ 


3j-^l 4»*^jir>Jl j jJ j ^S vj *A3j Jo-U ^1 j3\ 4 j^Aj J^a IjfcjLxS*-! AlSCaJ^ ^U-Jb»~ ^1 ^3 <* Jli? <*_^P -jJ ^ 

.4-oL-Jl S^j>*jJIj v_Jl3j«dl I jjb ^3 4J»od! a- Ida 3 jda c lib ^1 

.J-j jL)\ L5^ ^"^ £2J> . 0 jj ^3 3 jib 4.xla9 4 j^j> J ^3 Y 

.4^j*^f! Cbl*b>*^tl ^j-a ^AS" Jj^P aJ 4j^>jJl 4ibJj^JI AboJl *lda3 ^jS ' I I 
• « ij^JJ * ^ dS" jj^lS» OJoJl ^ .«^3ji oj^pj Sjj^ jj 4^» I OJoJl ^ 

.((V ^Ji3l J^L> 3 J^p o OJoJl ^ .«t j/l JjIoj^j^» c OJ^JI < 

. ^ ^LsJ I 1 Vliii I ^ I \jCLa ^ i J 

:4-Jld! olJo-Vl jj-a ^A5" J^P- 

.((^ la^pj^>s-a ^jj3 J^P j^i?)) 03j>Jl ^ .«J^J^Lola ^3 J^P j^iS)) f 03^>Jl ^ 

.(((jS^Il J^P SJo-I^J S^a Y 3 Ax!l » 3 OA^Jl ^ .(( N r ^jJ3-^P 1^)) ^OA^Jl ^ 

<^sS ' I cS^J>w» d^djio ^Jl ^Jl a- Ida 3 d^a , ( j^jat>^a ( j^3j ^j-o I3AP J ^5^ {IcT cV cN} ^ISj^l APjA^a t 

: A_o’Vl Ol-^>*Vl l-^- 0 ‘*-3 

.Ij 3^3 ol ^J l*JI j jl OJe>“ ^ . ^,0j3 3l^-^fl ^3; jl OA> I ^ 

.u 3ji oIjJlx!! aJj jl 3Ud^l ^ij j jl OJo- 3 ^ .C 3 j^ipi j jl OJo- ^ ^ 


>tT LjJJ jjl_b_a 


^1111 ^liui uu^w - l_jluji 




:uuljJI ougJI 


^Lp Jos^tJl JJoJl Jio-j3j LSI I^JLp oJo-lj 4illaj CUo^< t \ ijja <L*3jjaj 4juLjU 4jllaj V * l^i 4^JL>- 0 

: 4*o^h C-^Jo-V^ 1 4jllaJ\ 

"NT J-al ^p ^ (J-«Vp tJo^^J 1 jjoJI " ojo- < > " \ * jj-o ^-*S^ L? {^r ~3J jJoJl " ojo- \ 

o c\ ^jjo*x*JJ :> jo3l " ojo- j "r ^I p jj^ " ojo- ^ 

1 1 J JoJ 1 CJ> Jo- _j& 

" w ^ r - (j-^o ioLiaJl (3^ > °* jj^JI " o-b- ^ 

jJllaJl 0 jIpI^ A ^1 N jj-fi <U3^«oj jJuLjU olillaj A ( j^j J^a ^ >-Vl Joj 0 Jo-1 ^3\ (jlisllaj O-ow "l 

: jir 13^ j ? 4J-oJl *ly£23 j-^aliP JJ^P La c *LoLJl iSUaJl ^o^ Sfjt 

"^Sj^h 4*o^Jl ^9 JJxJl Jl^al 4 j>^L> *LoLJ\ 4»Ot**Jl JJoJl " OJo- 1 

JjJ JJx3\ ^^>0-a " OA> t. > 

.d\J3 ^-fc«3 ? (jLsLjJa J)L> Jo- v > c f (Jj£> v, it f J^a ^A5*" t— j5^ I 

J^Llo <^Ly£2i (j£a oUL^sJl^ ^Lo Aiao-^La^ J-JLda O^L> J 4 .x! 3,9 a-LflM 4 j^oo ^9 v 

® JjJ? " 4)^» i_> " JsSh ® jjJi " OA> i 

" O^Li3l oLa ^J^ " J \JS^^ 4^a^l ^9 Sjj^3 ^ 

jO>J ^^LxJ 1 4^>-^) ^ ^-P \ J Jo3 J \ Joia-fi] ^^lx) 1 4o-^J ^ jlio-^La^ ^00 - ^ J ^2j 4xla3 tJJ^ja3 \ ( A 

: 4-0^1 Oljo-Vl ^ ^ ^Ly£2i (J,£a cJj-Jl 

JJ^J 0JJ4& JJ4& " 0^5- <-J J-^PJ 4jL5^ 

. % 9? ^ . . •• 4 „ ij* fj* M t 

" Jaaa 1 " l ^- , ' i - :> " 5 "1 > jl 1 ^_j5j ^Jlp " CjJcs- ^ 

"t 1 OA>Jl ^_5^5J 1 OA>Ji ^3^5 " ^ J -^ :: - — ® 

: aUoxjJl oUls-Vi 4 jU>-'^1 

: jjt, 0 Jil ^2 ji 2JS- ^S- J JI*X>-1 jlj tSJo-lj 8j^ 4kU^ ijj j->^- A 

T® \ * Y V 7 ' 

iJ^-j ^ ^T-^j iJkS " i _^- f ‘ JUjs-1 jls t j ^0^0 ^W"Ia ijj 4jj^o J ♦ 

: jA ioliJl ivajJl ^ ^ !jl 

{© \ * \ * ±(D 

:J)U t\jj^L>- O \j^ V c ^\^-<o- O \j^ 0 c ^Lyia^j Ol ^5”" T 4 j (jjJJ-^ (j- 0 USl O-ow ISl^ (^ ) 

: jl 4j^>i_^Jl a^SOl jl JUj^-l 

1 ® X e 1 V 1 ® 

r \o r 0 


^-oAc- — oUxbLs ^>JI ■ r « t q > > 


>tt 




I - £ 


Vl l-jLo-v 


(j\ JLkXg-t jls tCjl yts* diliaj O^-Xg-1 ^ \ y« J^a>o aJoIaIs CjlSliaj £-*o ^Js- ^Jj-U^5 y jX>o W 

: jA oiji IaSj jt ^ ^JLi ^3j 4-> isllaJl Ja>o 

i(3 i <• Jflv i© 

(i i- f) J jU • , "l = (i j) J V = (!) J c 1 3i i jlSj tiol^Lp 4jj^x! t\^a3 ^3 y» y3ss~ 1 i i f jir \ 'V 

: iijW 

•,v © -,i * • ,r v .,1 © 


: ^^ixJ 1 4j >- \ 2 -XaJ 1 j!j NT" c \ V c N N 4 N * c ^ 1 ^ ^Ip* ^ ^ ^ 

:iJldl ilJk*-Vl j^© JL^-1 v— ' 

I < 


"•Jj' ^ JJ© 

. \ V 1 3 J-P j j © 

’•-^'j © j©-a i-Xf- jj^ la C. 


V < 
■ 3 « 

' J ^ 


3JX- JJ© O 
"■(^jj 3J ^ JJ©OJ 
"• j^- 9 j j-° j ©- 0 i- 4 P JJ© 


' _& ^ 


.(3 n v ) J u(jU _®)J t ©U f) J :v ->-l V 

i^Uj^jJLp iUP {i c f} = ^3 jlS" J® 

^ = (a)J = ©) J <(©> J r = (!) J 'H * M j ‘ (!) J 
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